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Announcing a small im 


Its 12^ x 114 x 20" Because its inherited all the talents A built-in hal-high 143K single- 
It weighs less than 8 pounds? of the eminently talented Apple Ile: sided disk drive. 
And costs less than $1.200** The versatility to run over 10,000 Built-in serial ports for modems, 
Yet with 128K, the new Apple" Шс Per- — different software programs. printers and an extra half-high drive. 
sonal Computer is a lot bigger than it looks. ts ironclad reliability of Even built-in 
"—- the first true VISI motherboard. -c-—— Mousetronics so its 
жүн And the artistic ability of === ready to use a mouse 
16 high-resolution colors. = andall the new Apple ЇЇ 
The Ilc also has some AN ~~ A mouseware. 


And our newest 
brainchild is certainly 
not an orphan. 

You can grow it 


talents of its verv own. 
l'or instance, a 

switchable 80 40- 

character display. 


uu Thin, tsn t it? Even with its built-in ‚ = „ 
Switchable disk drive with a whole family of 


QWERTY/ Dvorak keyboard. Apple 1 accessories and peripherals. 


ovement on the Apple Ile 


Including the new Apple Scribe—Apples pages of anything vou d like to remember. 

first full-color print-on-anything printer And the Apple Ile is still the most 

for under $300, it can handle anything expandable personal computer there is. 

from business graphics to term papers. рурии, pron ИШИ. 
The Ics father, of course, is the | ee 

granddaddy of the whole personal com- -— pM a—€ 

puter industry, the Apple Ile. Which, lest E f ү, 

we forget, has quite а few improvements CALS 

ofits own this year. Built-in ports for making all the right connections. 
The Пе can now use our ProFile" You can increase its RAM to an elephan- 

hard disk— so it can store about 2400 tine 512K. Add a 7-80 card to run CP/M” 


In fact, you can grow it with enough 
cards and peripherals to run just about 
any family business. Like Saudi Arabia. 
So you see, the only question 
is whether you need an expandable 
Apple IL. As in Ile. 
Or a compact Apple IL As in IIc. 
Just visit your friendly authorized 
Apple dealer. 
And tell them what size 
improvement youd like. эл, 


* Don't asterisks make you suspicious as all get-out? Well. all this one means is that the Hc CPU alone weighs 75 pounds. The power pack. monitor, an extra dist drive, а printer and several bricks wili 
make the Hc weigh more. Our layers were concerned that you might not be able to figure this one = ose "° The FTC is concerned about price. fang. So this is only a Suggested Retail Price 


You cant рау more if you realfy went te. Or less. © 1983 Apple Computer Inc. Apple. the Apple logo ane 


ProFile are trademarks of Apple Computer. Inc. CP» M is a trademark of Digital Research Ie: 


For an authorized Apple dealer nearest you, call (800) 538-9696. In Canada. call (800) 268-7796 or (800) 268-7637. 
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application. 

Right from the pages of our 

catalog, we can deliver 68000-based 
Supermicro systems to match virtu- 
ally any application. 

Including yours. 

Here's how. 

Built on the IEEE-696 (8-100) 
bus, Cromemco systems offer up to 
21 board slots. And a family of 35 
boards — CPU, memory and special- 
ized I/O —to fill the slots any way 
you choose. 

At the heart of each system 15 our 
68000/Z-80 dual processor. Backed by 
as much as 16 Mb of error-correcting 
RAM. Full multi-tasking capability. 
I/O to handle up to 16 terminals. 


t 14 U 
Ђодкоз 5 


еве edit Күч single Set 
loppies, 9M" or 8" A 50 Mb 54" 


er hard disk. And a nine- 


RA R 0907 12 PASE of disk storage. 

A fast инн! processor. А 
color graphics interface. А TV camera 
digitizer. An IEEE-488 bus interface. i 
Communications. And more. 


Intelligent 
workstations. 
Then, if you're designing a dis- 
tributed processing system, you'll 
want to take a look at our C-10 per- 


sonal computer. The Z-80-based C-10 
can serve our 68000-based systems 


p 3 р 


*Cromemeco arid CROM 
Inc- UNIX p bane В Bell 
trademark of Digital Research. 
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as a powerful intelligent workstation 


in a distributed processing mode. Or 
as an independent personal computer 
with its own floppy storage. 


High-level 20e 
an 
applications software. 


That brings us to software. It 
starts with CROMIX; our UNIX™-like 
operating system that you're free to 
tailor to your application. 

CROMIX can execute both 
68000- and Z-80-based programs. So 
right along with your 68000-based 
packages, your system will accommo- 
date a wide selection of CP/M” soft- 
ware written for the Z-80. 

And our high-level | 
support is second to none. From a 
68000 Macro Assembler. To 68000 
FORTRAN 77, PASCAL, GSA-certi- 
fied high-level COBOL, C and BASIC. 


You see, when we say, “Just tell 
us what you need" we're not kidding. 
You won't find another family of 
68000-based microcomputers that 
can fit your needs as exactly as ours. 
So if you're in the business of 
providing specialized computing solu- 
tions, you really should be doing 
business with Cromemco. 
For a copy of our Systems 
Catalog, contact: Cromemco, Inc., 
280 Bernardo Avenue, P.O. Box 7400, 
Mountain View, CA 94039. 
(415) 964-7400. 
In Europe: Cromemco GmbH, _ 
6236 Eschborn 1, Frankfurter Str. 33-35, 
РО. 5267, Frankfurt Main, Germany 
= or Cromemco Ltd., 
The Cambridge House, 
| 178-182 Upper Richmond Rd., 
Putney, London SW15 England. 


istered trademarks of Cromerico. 
boratories. *CP/M УМ is a registered 
Q1983, Cromemco, Inc. 


WHAT MAKES PERSONAL 
COMPUTERS SPECIAL? 


People sometimes ask me why there's 
so much fuss about personal com- 
puters. Now that there are millions of 
them in the hands of ordinary people, 
personal computers are, in a sense, 
commonplace. Even enthusiasts may 
forget that personal computers are very 
special indeed. We would enjoy them 
even if they lacked practical applications 
and never overcame the digital indif- 
ference so often characterized as un- 
friendliness. To put personal computers 
in perspective we should compare 
them with such earlier cultural water- 
sheds as the printing press, the in- 
dustrial Revolution, and the automobile. 

Because it made the production of 
books far more efficient, the printing 
press made it possible for more people 
to learn more than ever before. But 
while the printing press gave creative 
work a wider audience and eliminated 
the drudgery of scribes, Gutenberg's 


doo on 
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technology did not directly enhance the 
creativity of the people who wrote 
books. 

The Industrial Revolution made the 
production of goods far more efficient 
than ever before. The efficiencies of 
mass production made possible the ac- 
cumulation of great wealth. Unfor- 
tunately, mass production also brought 
about cultural impoverishment of many 
workers. The assembly line deprived 
workers of the creativity that belonged 
to craftsmen—the stamp of individuali- 
ty that went with good handwork. The 
Encyclopaedia Britannica puts it this way: 
~“. the discipline of the factory (a 
discipline often imposed by strangers), 
the remorseless monotony of many of 
the tasks, and the physical hazard and 
discomfort of some of the new pro- 
cesses took a heavy toll" Few would 
deny that the Industrial Revolution was, 
on balance, a good thing. But it did ex- 
act a great human price. 

The automobile changed society for 
all time by broadening the experience 


| 


of millions of people. The ability to 
travel quickly and widely enabled peo- 
ple to see more of the world and to 
judge it for themselves. The auto- 
mobile's influence resembled that of the 
printing press: while widespread book 
publishing extended knowledge, the 
mass production of automobiles ex- 
tended experience. With broadened ex- 
perience came wider choice in place 
and type of work. But the automobile 
did not directly enhance creativity; 
furthermore, the automobile was pro- 
duced by the dehumanizing assembly- 
line methods introduced by the In- 
dustrial Revolution. 

The personal computer disseminates 
knowledge, as the printing press did: in- 
creases productivity, as the Industrial 
Revolution did: and broadens ex 
perience, as the automobile did. In 
many applications, personal computers 
also reduce drudgery such as needless 
retyping and recalculation. 

What sets personal computers apart, 
however, is their ability to enhance the 
creativity of the individual. They have 
justly been called “mind appliances” 
and “thought amplifiers" They can help 
us manipulate information and ideas 
with remarkable freedom. Rather than 
forcing us all to work alike under the 
supervision of strangers, personal com- 
puters will let us develop our own 
unique ways of working. Rather than re- 
quiring personal sacrifices to achieve 
greater social goals, personal com- 
puters will contribute to the achieve- 
ment of social goals by enriching the 
lives of individual persons. Programs 
like Bill Budge's Pinball Construction Set, 
Bill Atkinson's MacPaint, and Warren 
Robinett's Rocky's Boots offer glimpses 
of things to come. 

Will personal computers make us all 
geniuses or saints? No. But they will 
help us make the most of ourselves. 
That is ample reason for regarding per- 
sonal computers as far more than just 
another major consumer item. 

—Phil Lemmons, Editor in Chief 


Wordstar' Wordprocessing and SuperCalc 3 integrated Spreadsheet now included Free with all Seequa computers. 


OLEQUA — 
SHOWS YOU 
HOW TO 


BUY A CHAMELEON 
BY GEEUUA. 2 


The Chameleon by Seequa does everything an an 8 bit micro- | | 
IBM PC does. For about $2000 less than an IBM. processor that lets youn run - 


The Chameleon lets you run popular IBM soft- any of the thousands of CP/M-80® 
ware like Lotus? 1-2-3" and dBase II.® It has a full programs available. It comes complete with two of 
83 key keyboard just like an IBM. À disk drive like the best programs around, Perfect Writer ™ and 
the IBM. And a bright 80 x 25 character screen just Perfect Calc.™ It's portable. And you can plug it in 
like an IBM. and start computing the moment you unwrap it. 

But it's not just the So if you've been inter- 
Chameleon's similarities to The Chameleon by ested in zi IBM personal com- 
the IBM that should interest | puter, now you know where you 
you. Its advantages should, | SE EQUA can get one for $1995. Wherever 
too. The Chameleon also has ; “ea they sell Chameleons. 


COMPUTER 
CORPORATION 
8305 Telegraph Road 
Odenton, MD 21113 


Chameleon shown with optional second disk drive. 
To learn more about Seequa or for the location of the Seequa dealer 
nearest you, call (800) 638-6066 or (301) 672-3600. 


IBM is a registered trademark of International Business Machines Corporation. 
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THANKS TO COMPUSERVE'S 
CB SIMULATOR, 


The CB Simulator, where 
CompuServe Subscribers can 
Access Friends and Influence 
People on 72 Different 
Channels. 


Just pick your handle and get 
on line. From math to matrimony, 
there's always someone out there 
who speaks your language. Friends 
from all over the U.S. and Canada are 
at it 24 hours a day. Talking tech or 
just having fun. And if you've got a 
secret, just use the CB Scrambler. 
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“DIGITAL FOX" ACCESSED “DATA HART’ AND 
PROCEEDED TO AN “ALTARED” STATE. 


That'll fool the “lurkers, those CB 
“see it alls” who get their kicks 

by watching. Or you can always use 
the private talk mode for guaranteed 
one-to-one conversation. 

The CB Simulator is just one 
of CompuServe’s many electronic 
communications options that 
include a National Bulletin Board, 
Professional Forums and Electronic 
Mail. Plus, there's a world of on-line 
information and entertainment all 
for the price of a local phone call 
plus connect time. 


You can access CompuServe 
with almost any computer and 
modem, terminal or communicating 
word processor. 

To receive your illustrated 
guide to the CompuServe Information 
service and learn how to subscribe, 
call or contact: 


CompuServe 


Consumer Information Service, P.O. Box 20212 
9000 Arlington Centre Blvd.. Columbus, OH 43220 


800-848-8199 


In Ohio call 614-457-0802 
An H&R Block Company 
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MICROBYTES 


Staff-written highlights of late developments in the microcomputer industry. 


AT&T Unveils Microcomputer 


ATST Information Systems introduced its long-expected IBM-compatible microcomputer in 
late June. The AT&T PC 6300, made by Olivetti, includes an 8-MHz 8086 processor, 640 by 
400 color graphics, 128K bytes of RAM, serial and parallel ports, two 360K-byte floppy-disk 
drives, a clock/calendar, MS-DOS 2.11, and seven additional expansion slots for $2810. A 
10-megabyte hard-disk version is $4985. AT&T also announced that its 3B2 and 3B5 series 
of UNIX computers would be available through retail channels and introduced many pro- 
grams that run on the machines under UNIX System V. The AT&T PC does not use UNIX. 
AT&T also announced dot-matrix and daisy-wheel printers. 

AT&T also introduced the Information Systems Network, a local-area network designed to 
link from 200 to 1920 computers. ISN uses standard twisted-pair wiring and transfers infor- 
mation at a speed of 8.64 megabits per second, using a proprietary "perfect scheduling" 
system. It costs from $400 to $500 per node. AT&T said it will announce a smaller network 
later this year. 


. Morrow and Visual Add UNIX-Based Multiuser Systems 
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Morrow, which last month introduced an IBM PC-compatible portable computer, has now 
unveiled Tricep, a 68000-based multiuser S-100 bus computer that uses the UNIX System V 
operating system. Morrow's new machine includes 512K bytes of RAM, a 16-megabyte hard- 
disk drive, one floppy-disk drive, and a four-user capacity for a base price of $9000. The 
system can be expanded to include up to 2 megabytes of RAM, four 34-megabyte hard 
disks, four floppy disks, and eight users. 

Visual Technology Inc. was expected to unveil an 80286-based multiuser system that uses 
the XENIX operating system. With 512K bytes of RAM. a 19-megabyte hard-disk drive, a 
streaming tape drive, and ports for six users (expandable to 16), the system will be priced 
in the $10,000 to $15,000 range. Visual hopes to sell the system both through retail chan- 
nels and to other manufacturers. 

Polebrook Computer Systems, Peterborough, England, says it has completed development 
of a 68000-based UNIX system that it says will retail for about $2750 with а 10-megabyte 
hard-disk drive and 256K bytes of RAM. Polebrook is seeking a company to market the 
system both in the U.K. and the US. 


IBM Speculation 
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IBM attended the June meeting of Committee SC-156 of the Radio Technical Commission for 
Aeronautics, which is studying potential hazards to airplanes by portable computers. This 
has fueled speculation that a battery-powered IBM portable may be in the works. SC-156 
will meet again September 18-19. 


Epson America Inc., Torrance, CA, e e the Geneva PX-8, the Ис computer its 
parent company showed at the Hannover Fair in West Germany earlier this year. The PX-8 
includes an 8-line by 80-character LCD, microcassette tape drive, a Z80-compatible 
microprocessor, and the CP/M 2.2 operating system. MicroPros ROM-based Portable Word- 
Star, Portable Calc, and Portable Scheduler are bundled with the PX-8. which will retail for 
$995, An optional battery-powered 3V;-inch disk drive will be available for $599. Epson will 
also offer a 300-bps modem, a printer, and 64K- and 128K-byte memory-expansion units. 


Tektronix Announces Color Ink-jet Printer 

Tektronix introduced the 4692 Color Graphics Copier, a color ink-jet printer with a resolu- 
tion of 154 dots per inch. The 4692 can be used with Tektronix color-display terminals or 
with the 4510 Color Graphics Rasterizer, which uses an RS-232C interface to link to other 
computers. The 4692 Copier will be available in October for $5995; the 4510 Rasterizer will 


be priced from $4495 to $9995, depending on memory. 
(continued) 


AUGUST 1984 * BY TE 9 


MICROBYTES 


Uniform Software to Run PC-DOS Software Under UNIX 


Uniform Software Systems Inc., Santa Barbara, CA, has announced the Connector, a pro- 
gram that allows any MS-DOS or PC-DOS software to run under UNIX. Initially, the Connec- 
tor will be available for PC/IX, the UNIX version sold by IBM, but may be translated for 
other versions of UNIX. The program will be available in September for less than $300. 


Two New Telephone-Management Systems 
Natural Microsystems, Needham, MA, was expected to announce Watson, a $1000 
telephone-management system for the IBM PC, in late July. Watson includes a 300/1200-bps 
modem and software to digitize voice messages so the system can be used as a telephone- 
answering machine. Terminal emulation and calendar software are also included. 

Liberty Electronics, San Francisco, CA, announced a voice/data terminal, the Freedom 212. 
The $1295 terminal includes an auto-dial 300/1200-bps modem and a built-in 25-line 
telephone directory. 


NANOBYTES 


Assimilation Process, Los Gatos, CA, has announced the Mac-Daisywheel Connection. This 
$99 program allows Apple's Macintosh computer to print text using a standard daisy-wheel 
printer; an interface cable is included. ... Leading Edge Products said it will sell a line of 
"Peanut" IBM PC-compatible computers beginning in late fall. ... AST Research is develop- 
ing a PCnet expansion card for the IBM PCjr. ... Teknowledge, Palo Alto, CA, has intro- 
duced М.І, an expert-system generator for the IBM PC, priced at 512,500. ... Gigabit Logic, 
Newbury Park, CA. has begun shipping 12 logic and counter chips that use gallium arsenide 
(GaAs) instead of silicon. GaAs parts are much faster and more expensive than their silicon 
counterparts. . . . Faxtel, Toronto, Ontario, is developing software that will allow the Macin- 
tosh to be used as a NAPLPS decoder terminal. ... Solutions Inc. has developed Straight 
Talk, terminal software for the Macintosh. to be sold by Dow Jones for $79. Apple was ex- 
pected to introduce MacTerminal in July. .. . Advanced Storage Technology Inc., San Jose, 
CA, has announced 6l- and 103-megabyte half-height 5'4-inch hard-disk drives. In large 
quantities, the 103-megabyte drive sells for $1950. ... NEC Information Systems an- 
nounced a 55-cps daisy-wheel printer, the 8850, for $2500, and three floppy-disk drives, in- 
cluding a 1.6-megabyte 5'4-inch and two 3'^-inch models. NEC is also developing a $3500 
6-page-per-minute thermal-transfer printer and a $700 HP-compatible four-color plot- 
ter.... Intel says it is shipping CMOS 256K-byte RAMs. Motorola will begin full production 
late this year.... The Computer Satellite Network hopes to offer cable programming for 
computer enthusiasts by late fall... . Practical Peripherals, Westlake, CA, planned to unveil 
an encryption device at NCC. The Data Encryption System (D.E.S.) 2000. priced at less than 
$500, will attach to the computer's serial роп... . Xetec Inc., Salina, KS, will begin shipping 
a dual 34-inch disk-drive system for IBM's PCjr entry model. The $800 unit includes a disk 
controller and can add a third 34-inch or a 5'4-inch drive. .. . Kamerman Labs, Beaverton, 
OR, is selling a 10-megabyte hard-disk subsystem for the IBM PC for $895... . Motorola for- 
mally introduced the 68020, a 32-bit version of the 68000 microprocessor. The CMOS chip 
includes an on-board cache and a coprocessor interface and can run at 16 MHz. ... Wang 
has announced a $595 expansion card that it says makes its Wang Professional Computer 
fully compatible with the IBM PC. ... Xerox will sell a $795 expansion card linking the IBM 
PC to Ethernet... . Sony will reportedly begin private showings of a compact laser-disk 
read-only memory device late this summer. The drive will use the same technology as 
Sony's audio laser disks. ... Keyboard maker Key Tronic will manufacture a version of 
Display Interface Corporation's HiFi Mouse, which uses sound to detect motion and direc- 
tion. It will sell for $65 in very large quantities. . . . Volition Systems, Del Маг, CA, has 
added a CP/M-68K version of its Modula-2 compiler. The $495 compiler will be available 
next month. ... Telos Software Products, Santa Monica, CA, announced FileVision, а $195 
visual database manager for Apple's Macintosh. . . . Ricoh introduced the LP4120, a $14,000, 
12-page-per-minute laser printer. ... Delphax Systems, Mississauga, Ontario, introduced a 
laser printer designed to print up to 1.5 million copies per month. The $70,000 S 6000 can 
print 60 pages per minute. 
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НЕСЕР: 


Integrated. 


Now, translate your integrated soft- 
ware into integrated hard copy, with 
the TI OMNI 800"" Model 855 
printer. So versatile, it combines let- 
ter-quality print, draft-quality print 
and graphics as no other printer can. 
It prints letter-quality twice as fast 
as comparably priced daisy wheel 
printers, yet gives you characters just 
as sharp, just as clear. 

It prints rough drafts ten times faster 
than daisy wheel printers. . . faster 


than most any other dot matrix printer. 


Only the TI 855 has snap-in font 
modules. Just touch a button; change 
your typestyle. The 855 gives you 
more typestyles to choose from than 
ordinary dot matrix printers. It 

makes them quicker, cleaner, easier 


Tras 1% 


EHI MENTS 


to access than any other dot matrix 
or daisy wheel printer. 

The 855% pie charts are rounder... 
all its graphics are sharper than on 
other dot matrix printers, because the 
E 855 prints more dots per inch. As 
for daisy wheel printers. . . no graphics. 


TheIl855 


Printer 


The printer for all major PC's 


For under $1,000 you get twice the 
performance of typical dot matrix 
printers. Or all the performance of a 
daisy wheel printer, and then some, 
for half the price. 


So get the best of all printers, and 
get optimum results from your inte- 
grated software. With the TI 855. 
See it at your nearest authorized 
TI dealer. Or call toll-free: 
1-800-527-3500. Or write Texas 
Instruments Incorporated, PO. 

Box 402430, Dept. DPF-182BY, 


Dallas, Texas 75240. Р 
4 


TEXAS 
INSTRUMENTS 


Creating useful products 
and services for you. 


TM OMNI 800 is a trademark of Texas Instruments Incorporated 
Copyright © 1984 Texas Instruments Incorporated. 2763-36 


“Dare to 


perform even better. 


When choosing a computer, there are 
two important things to look for. Who 
runs the best software—and who runs 
the software best! That's why we're staging 
a dramatic country-wide side-by-side 
comparison against IBM™ called “Dare 
to Compare.” 

Come to a participating dealer and 
take the "Dare to Compare" challenge. 
You'll see first-hand how... 


TI makes software 
faster to use. 


Take a closer look. See how we give you 
more information on-screen than the 
IBM PC? That way you'll spend less time 
looking for data, and more time using it. 
We also give you 12 function keys, while 
they give you 10. Unlike IBM, we give 
you a separate numeric keypad and cur- 
sor controls. And that saves you both 
keystrokes and time. We also isolated 
the edit/delete keys to reduce the 
chance of making mistakes. 


TI makes software 
easier to use. 


TI gives you up to 8 colors 
on-screen simultaneously, 
which makes separating 
the data a lot easier. IBM i 
displays only 4. Our graphics | 
are also sharper. And easier 

on the eyes. 


| 


Bm | 


IBM Personal Computer 


Compare" 


And TI makes it easier to get your data 
on-screen. Our keyboard is simpler—it’s 
more like the familiar IBM Selectric™ 
typewriter than the IBM PC keyboard is. 


ТІ lets you see for yourself. 


Right now, you can "Dare to Compare" 
for yourself at participating TI dealers all 
over the country. Stop in, put both 
machines through their paces using the 
same software titles, and see for yourself 
how the Texas Instruments Professional 
Computer makes the best software per- 
form even better. 

For the name of a participating dealer 
near you, please call TI toll-free at 
1-800-527-3500, or write: Texas Instru- 
ments Incorporated, PO. Box 402430, 
Dept. DCA-232BY, 
Dallas, Texas 75240. 


XH 
TEXAS 
INSTRUMENTS 


Creating useful products and services for you. 


BPS Business Graphics™ shown. 
BPS is a trademark of Business 
& Professional Software Incorporated. 
IBM and Selectric are trademarks of 
| International Business Machines, Inc. 
|3 > wie Y | Copyright © 1984 Texas Instruments 
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Texas Instruments Professional Computer 


DTC 2163-69.R! 


VET TERS 


IN PRAISE OF APL 
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] read G. T. Hunter's article "Calculating Over- 
head Costs by Computer" (February, page 416) 
with great interest. It was well written, with a 
good blend of history. it would seem that prog- 
ress is rather slow. The article did tease the 
reader a bit with the statement on page 423 
"In APL, the procedure is even simpler.. . 2° In- 
deed, that is true. It is unfortunate that Dr. 
Hunter did not demonstrate this. Consequent- 
ly, | have picked up the challenge. | am enclos- 
ing the APL function that generates the same 
numeric data that the listed BASIC program or 
the iterative-spreadsheet approach does. 

The first step of the closed-form solution is 
to recognize that the set of four equations on 
page 418 is a set of four equations in four 
unknowns. Simple algebra will put them into 
standard form. Thus, if you place a -1 on the 
main diagonal of the matrix of distribution fac- 
tors, it becomes the matrix of coefficients for 
the set of linear equations. Negating the initial 
values makes them the constants for the set of 
linear equations. Thus. in APL. the expression 
that produces the answer is simply: 


(-INITIAL VALUES) B DISTFACTORS 


Listing 1: An APL adaptation of a BASIC 


Listing | (presented here) is an annotated APL 
function that will accept the initial approximate 
vector and the distribution matrix and produce 
the data in the form of table 3 (page 422). | did 
this on my IBM PC using IBM's PC APL. 

It is unfortunate that more of the computing 
community is not aware of thls powerful gen- 
eral-purpose programming language. There are 
at least five different fuli implementations of 
APL on the IBM PC. I believe that APL is the 
most powerful general-purpose programming 
language currently available on microcom- 
puters. 

RAYMOND P. POLIVKA 
Poughkeepsie, NY 


THE SIEVE BENCHMARK 
ON A HEATH H-89 


After reading "STSC APL*PLUS and IBM PC 
APL: Two APLs for the IBM PC" (March, page 
246), | decided to put my machine to the test 
and run the Sieve program in listing 2. 1 used 
a Heath H-89 with CP/M 2.23 and Microsoft 
BASIC. ! modified the program slightly to pro- 
vide indications of start and completion, and 
to automatically recycle the program. Running 


program for determining how indirect 


costs are distributed among the four departments of a hypothetical company. This 


function accepts the initial approximate vector 


and the distribution matrix to produce 


data in the form shown in table 3 on page 422 of the February BYTE. 


Y BURDENIO| V 

Y Z*—INT BURDEN DF;T:S 
[I] AINT:INITIAL DEPT. COST EST. 
2] 
13] л СОМ =FROM , ROW=TO 
[41 AZ: MATRIX WITH 
{51 A lst ROW-TOTAL EXPENSE /DEPT 
l6] a LAST ROW-NET EXPENSES/DEPT 
(7! 
18] 
19] a LAST COLN -INITIAL DEPT COST EST I.E. 
{lO] А 
JIH} A PUTTING —1 ON MAIN DIAGONAL OF DF 
1121 T+-DF+(p— | tpDF)po 
113] 4 TOTAL EXPENSE/DEPT 
114] Ze—(-INT BT 
[15| a GET INDIVIDUAL DISTRIBUTIONS 
116 T—DFx(pDF)pZ 
117] a BUILD OUTPUT MATRIX 
18 S-Z[IIT 
119] S-S,1[Z- [LIT 
RO Z+-S,(+/Z),INT.+ANT 

v 
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ADF: DISTRIBUTION FACTORS AS A MATRIX 


A REST OF THE ROW ARE THE DISTRIBUTED EXPENSES 
A OF EACH DEPT(COL) TO EACH OTHER DEPT(ROW) 


INT 


my version (see listing 2, presented here) I was 
able to obtain results averaging 284.56 seconds 
per iteration of the program. Note that my pro- 
gram is looped 10 times to be consistent with 
the benchmarks presented in BYTE. 
Needless to say, | was surprised to obtain the 
results | did. I have been thinking about adding 
a 4-MHz upgrade to my processor board (I am 
using a stock 2-MHz machine). If i were to do 
so, my lowly 8-bit machine would out-loop even 
the mighty Big Blue and its 16-bit powerhouse. 
i had considered purchasing an IBM PC to han- 
dle my computing needs, but now 1 believe I'l! 
hang on to what I've got. Thank you for the 
enlightening article and also for renewing my 
already strong faith in the 280. CP/M, Microsoft 
BASIC, and Heath. 
PETER M. HERMSEN 
Burlington. NC 


QUANTIFYING 
USER FRIENDLINESS 


Thank you for William J. Raduchel's article "A 
Professional's Perspective on User-Friendliness" 
(May. page 101). His equation for quantifying 

(continued) 


Listing 2: A modified version of the 
Sieve of Eratosthenes program. 


| FOR X=5 TO O STEP - 1 
2 FOR Y=I TO 650 
3 NEXT Y 
4 PRINT " '5X 
5 NEXT X 
10 DEFINT A-Z 
20 OPTION BASE | 
30 DIM F(8191) 
35 FOR Qs I TO 10 
40 CzO 
OR I=! TO 8191 
F(I)«] 
NEXT | 
FOR i31 TO 8191 
IF Fil) =0 THEN 170 
Р=1+1+1 
K=!+P 
WHILE K< «8191 
F(K)=0 
K=K+P 
WEND 
160 С=С+! 
NEXT I 
PRINT C;"primes" -G 
NEXT Q 
PRINT " 
END 


("6") 


„G 


If you can find a microcomputer, 
equally priced or less, that'll beat only 
half of 10 standard features we've 
selected on our HeadStart Model 512, 
well give you a HeadStart absolutely 
free. How can we make this incredible 
offer? Because looking for a better 
computer than our new HeadStart is 
like looking for a needle in a haystack. 
You're more apt to come up with a case 
of hay fever. 

HeadStart is simply the fastest, 
smallest, most powerful business com- 
puter in its class. Period. 

In fact, we're so certain we have an 
unbeatable machine, we're offering 
you this challenge. If, by some incon- 
ceivable circumstance, you should find 
a business computer that is even equal 
to ours, we'll give you a HeadStart. 
Absolutely Free. 


Circle 164 on inquiry card. 


If you'd like to accept our challenge 
and leam more about this small wonder 
of microcomputer technology we call 
HeadStart, call us or fill out and retum 
the coupon. 

You could come up with a free Head- 
Start, which is nothing to sneeze at. 

HERE'S YOUR CHANCE TO WIN 


A FREE COMPUTER AND GET A 
HEADSTART ON THE COMPETITION. 


FIND A COMPUTER 
THAT'LL OUTPERFORM OURS 
AND WE'LL GIVE 299 AHEADSTART. 


ч 
= 


^s 


ENS) 


Intertec, Dept. "HeadStart" 
2300 Broad River Road, Columbia, SC 29210 
Phone: 1-803-798-9100 


D l accept your challenge. Please send me details 
on how I can beat the HeadStart VPU 512. 


О HeadStart sounds terrific. Tell me more. 
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Circle 219 on inquiry card. 


MidWest 


Let us earn your trust 


as we have that of others: 
Goodyear @ General Motors е US Navy е Bell Labs 
Conrail @ Texas A&M ag @ General Electric 


eneral 
List 
PRINTERS 

Star Gemini 10X (120 СРБ) $399.00 
Star Gemini 15X 549.00 

Star Della 19 (150CPS) 549.0 
ar Delt 795.00 
ae Rae $CALLS 
Epso RX 80 (100 CPS) 399.00 
>з] RX-BOF/T jI00CPS) 499.00 
Epson FX 80 (160CPS) 689.00 
Epson LO 1500 (200CPS) 1395.00 
idata 92P-80 Col, (1 ) 599.00 
Okidata 82A-80 Col. 120CPS 349.00 
Okidata 93P-136 Col, 160CPS 999.00 
Pacemark 2350P- 2695 00 
Pacemark 2410P-350CPS 2995.00 
Riteman Portable (Epson Compal) 399.00 


DAISYWHEEL PRINTERS 


Silver Reed EXP 400 399.00 
Silver Reed EXP 500 16CPS 599.00 
Silver Reed EXP 550 19CPS 99.00 
Silver Reed EXP 77 PS 1295.00 
Juki 6100 18CPS, Bi-d 4 
Daisywriter 2000 40CPS 1495.00 
SOFTWARE 
Lotus 1-2-3 Think Tank And Other 
Шы КМ шты 


SCALL$ 
and 
$5AVES 


DISK DRIVES FOR IBM PC OR XT 
All Drives Pretested With Complete Instructions. 


palman Гө, Ly (2 or more) pe 
Peeks ardware & instructions 
Taxon 100-2 ip ЭНОШ pps .00 


iir eir 1395.00 
d drive аап t= saltware included.) 


159.00 ва. 
329.00 


199 00 
998.00 


VERBATIM DISKETTE SALE 


10-90 
SS/DD 1.79 
05/00 2.39 
MODEMS 
Smartmodem 289.00 
Micromodem 11e 299 0 
Smartmodem 1 699.00 
Smartmodem 12008 599.0 
Smartcom 11 
MONITORS 
Amdek 310-A 230.00 
Amdek Color Il 529.00 
MEMORY SPECIALS 
Memory Chip kjt-64K 200ns-Schips 93.00 


EXPANSION CARDS 
AST 
Six Pac Plus, 64K, S/P/C--S/W 


395.00 
env & Il, БАК. 2S/PIC 495.00 
| 215.00 
Complete AST Line 
QUADRAM 
Quardboard, Expandable 384K 295.00 
Complete Quadram Line 
HERCULES 
Graphics Card 449.00 


iBM PC SYSTEMS 

Will configure to your needs 
for PC's, XT's and Jr's. 

Save on complete systems : 

Ask for ext. 20 ! 


Call Today! 
1-800-423-8215 
їп Ohio 1-800-321-7731 
Information — Ordering 


We accepi VISA and MASTERCARD (Add 399). 
certified checks, money orders, and COD's. 


269.00 
269.00 
129.00 
SCALLS 
199.00 
SCALLS 


339.00 


- 


OUR PRICE COMMITMENT 
MidWest will try in good faith to beat 
any nationally advertised price. 


MidWest Micro-Faripherals 
(Division ol Intorel. Inc ) 
135 South Spunghelg St 

St Pans. Ohio 43072 


AD #B-105 
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LETTERS 


user friendliness is a noble atternpt to take an 
advertising slogan and make it a tool for bet- 
ter program design. 

However, | would like to point out that in his 
example (Standard PC versus Script versus Lisa} 
he uses Script to imply a command that will cor- 
rectly do exactly what a user wants with no ad- 
ditional decisions by the user. Essentially, this 
means that any variation in the task performed 
would require that an entirely new Script be 
produced or the user would be required to 
resort to the underlying command structure. 
Neither of these would be acceptable with Mr. 
Raduchel’s assumption that Po=1.0 (that the 
user will always pick the right action). Therefore 
the Script case is the theoretical maximum— 
that one command is all the user needs to con- 
sider. Mr. Raduchel's results do indicate an ap- 
proachable goal. though—to make frequently 
used sequences available as a single command. 

The inclusion of Script (or macros) into an- 
other command (either Standard PC or Lisa 
cases} seems to be logical. Before looking too 
closely, | would like to define the cases. Stan- 
dard PC is used to indicate a system where the 
user initiates all information transfer. If the user 
wants to move a file but does not remember 
the name or how much room is on the disk. 
he or she must ask for a directory. The Lisa ap- 
proach implies that the system will supply the 
user with the necessary information at the time 
and location it is needed. Although this defini- 
tion is simplified, it describes the fundamental 
difference between Script and Lisa. Windows 
and icons are used in a Lisa-type approach 
because of the large volume of different infor- 
mation displayed at the same time. In essence. 
windows are simply organized groups of infor- 
mation. displayed together and manipulated as 
a unit. And if a picture is worth a thousand 
words. an icon must be worth a dozen or so. 

But both Lisa and Script approaches can sup- 
port macros. Neither approach has any inherent 
limitation to prevent it from taking advantage 
of macros. In fact, UNIX assumes that a shell 
(іп effect, macros} wil! be used in an applica- 
tion environment. | also agree with Mr. 
Raduchel that the Lisa approach. if properly 
supported with hardware and consistent 
throughout all applications, will produce higher 
user friendliness than the Standard PC ap- 
proach. Therefore, it would seem logical to con- 
clude that a shell. similar in concept to a UNIX 
shell and optimized for each type of applica- 


tion, coupled with a Lisa-like environment. 


would produce the most user-friendly 
programs. 

J. L. MAHOWALD 

Overland Park, KS 


COMPUTERS AND LAWYERS 


| am a subscriber to, and regular reader of. your 
excellent magazine. | would like to comment on 
Robert P. Wilkinss article "How Lawyers Can 
Use Microcomputers” (May, page 160). 

lam a practicing attorney who is knowledge- 
able about office-automation issues and the 
computer marketplace. | know Mr. Wilkins's 
works well. He is an acknowledged authority 


and leader in the automation area of the legal 
industry. 

However. we differ philosophically in a key 
area. In his first paragraph, Mr. Wilkins states 
that lawyers do not need to know terms such 
as RAM. bps, `. . .and other foreign, often un- 
nessary technical terms. All lawyers need to 
know is how computers can improve the effi- 
ciency of a legal practice” 

To the contrary, the road to efficient and 
proper use of computers in law offices must 
start with lawyers and staff members having a 
good understanding of the new buzzwords, 
How else can a lawyer feel confident when walk- 
ing into a computer store? You must know if 64K 
bytes of memory is enough. what disk drives 
are for, whether a hard disk is necessary, what 
programs are for and what they do, etc. There 
is no substitute for this basic education. 

Lawyers are intimidated by this new world and 
knowledge of these words will get things go- 
ing. Mr. Wilkins discussed database-managment 
systems for lawyers, including dBASE If. | am 
told dBASE ll is complex and requires a great 
deal of expertise to use. How can a lawyer use 
this product without knowing terms such as bits, 
bytes, etc.? Even using search techniques on 
databases is easier if you understand what a 
database is, how it is compiled and stored, and 
what the rationale is for the search methods. 

Electronic mail also has its tricks and prob- 
lems. The American Bar Association has got- 
ten off to a slow start with its electronic mail 
network. | believe the reason is that lawyers are 
intimidated because they don't understand this 
new technology. Further, to use electronic mail, 
you'd better know what a modem is and how 
to use it. 

It wouldn't be a bad idea for lawyers to sub- 
scribe to BYTE for its technical tutorials and 
educational materials. Lawyers must know 
something of computer technology and termi- 
nology. 

There is another reason lawyers must learn 
about this new technology. Our clients are in- 
volved with computers at every level. How are 
we to serve our clients if we do not understand 
what they do or what they are telling us? How 
can we discuss a source-code escrow if we don't 
know what source code is, why it's important, 
and how it differs from object code? 

Mr. Wilkins and | do agree 100 percent on 
one issue. Computers are indeed the most 
significant change in the way the law is prac- 
ticed since the invention of the telephone and 
the typewriter. 

PAUL BERNSTEIN 
Chicago. IL 


COMPUTERS AND DOCTORS 


i found George Zucconi's article "A Computer 
in the Doctors Waiting Room" (May, page 108) 
very interesting. Programs such as his are useful 
for providing patients with information that they 
might otherwise not "bother the doctor with.” 

However, it cannot be overemphasized that 
such a computer program is not a substitute 


for consultation with a physician. In particular. 
(continued) 


“APS is the nation's leading supplier of 
medical office management systems, serving 
over 1,000 practices in 30 states. 


Most of our customers require more than a 
single-user desk top system. They need a 
good, fast multi-user computer without a 
minicomputer price tag. 


We looked at many of the so-called low-cost 
"Supermicros" running UNIX™ but decided to 
continue selling IBC-OASIS™ computers. UNIX 
requires a lot of horsepower to run well, and 
the low cost UNIX systems did not have the 
performance to do our customers job to our 
satisfaction. 


APS sells high performance systems based on 
the OASIS multi-user operating system. OASIS 
provides all the features that you find on a 
good minicomputer multi-user operating 
system. OASIS is user friendly and performs very 
well on low cost multi-user systems. 


At APS, we have selected IBC for our 
customers, because they provide a computer 
that allows us to efficiently run up to 16 users 
with our OASIS software. 


Circle 149 for Dealer inquiries. Circle 150 for End-User inquiries. 


Quem 


“We sell IBC computers 
because it's the best 


way to attain a low cost, high 
performance multi-user system.” 


Roger Scaggs 
President, APS Systems, Inc. 
Dallas, Texas 


Do you want a multi-user system which has 
hundreds of applications already availabie? 
Do you want to sell user friendly, low cost, multi- 
user computers that outperform the low end 
UNIX systems? Then | suggest you contact IBC 
immediately.” 


IBC/Integrated Business Computers is the 
leader in multi-user technology. To find out 
more about the company, its products and 
support, please call or write: 


ell ы THE USA WITHIN | THE USA 


STRIBUTION | 


1140 36th Street, Suite 212 
Ogden, Utah 84403 


21621 Nordhoff Street 
Chatsworth, CA 91311 
(818) 882-9007 Telex No: 215349 (801) 621-2294 


UNIX Is a trademark of Boll Laboratories 
OASIS is a trademork of Phose One Systems 
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The HarDrive™ by QuCeS. 
More bytes for your buck. In a flash. 


if you're looking for a way to get more performance out of your microcomputer, 
look no further than QuCeS. 


With a QuCeS HarDrive subsystem, you can make your micro behave almost like 
a mainframe. 10 to 114 megabytes of mass storage lets 
you handle data bases that would make the normal 
micro blow a fuse. And you can access, update and | 
process data so incredibly fast, you won't believe | 
your eyes, A QuCeS HarDrive with an optional 5 | 
megabyte backup cartridge, also means you 
won't have to rely on a very unreliable storage 
medium for your crucial data—namely floppy 
disks—ever again. 


Another QuCeS plus is compatibility. It inter- 
faces with most popular microcomputers like 
IBM, Radio Shack, Apple, DEC, Epson— 
you name it. Installation couldn't be easier, & 
our software is easy to use, and each SS 
HarDrive is backed by a 1-year warranty. 


The QuCe5 HarDrive. It will make your micro mightier and faster than ever before. 


є 


For complete details, contact 


| Q C | Quality Computer Services 


u е 


inc | З Quces Drive, Metuchen, N.J. 08840 (201) 548-2135 
TELEX 299410 QCS 
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drugs for diabetes, hypertension, and acne, as 

well as related medications. are not covered in 
Dr. Zucconi's program, Drugs in Pregnancy. 

SAMUEL NEFF, M.D. 

Narberth, PA 


PROGRAM COMMENTS 


зогоагораороветоооввоосоовеооавоошњо в 19905 


| enjoyed the article "Using Comments to Aid 
Program Maintenance" by Richard A. Thomas 
(May. page 415), and | think that an article that 
attempts to demonstrate some good (and bad) 
commenting techniques would also be useful. 
| have found that the usual reason for bad com- 
ments is that the programmer doesnt know 
how to do it any better. My company has de- 
veloped fairly rigid standards regarding code 
and documentation, and we avoid some of the 
problems stated in the article by stressing that 
you can't move on to a new project if no one 
else can maintain your old one. 

We consider the most useful comments to be 
the program and subroutine headers. Our pro- 
gram headers contain the name of the program. 
the system it belongs to, the name of the pro- 
grammer, a complete revision history. and a 
brief description of the programs function. Our 
subroutine header contains the name of the 
subroutine, a description of the subroutines 
function, and the input and output parameter 
details. These headers seem to be the biggest 
help to a maintenance programmer and we in- 
sist that they be kept up to date at al! times. 

D. P. KERKHOFF 
Orlando, FL 


DEAR THIEVES 


"»*$65*5664690955€9»€0956à58695555à8089?5566552860606585556$5899 


Judging by the letters and articles in microcom- 
puter publications, the controversy over soft- 
ware piracy seems to have died down recent- 
ly. However, from my own experience i feel that 
itis as much a problem as ever and is merely 
reaching the level of general acceptance. Lest 
it arrive at that point and doom us forever to 
the curse of sophisticated and costly protec- 
tion schemes, | submit the following: 


An open letter to software pirates: 


| am constantly amazed at a practice so 
prevalent among microcomputer owners that 
a person who does not participate in it is almost 
considered a freak. | refer of course to the prac- 
tice commonly referred to as software piracy. 
| prefer, however, to call it by its correct name— 
software THEFT. | am not referring only to those 
who copy software for profit or underground 
distribution, but to anyone who copies copy- 
righted software they did not purchase. The law 
is clear on this point. You have the legal right 
to copy software you have purchased for your 
Own use. Àny other copying, even if you give, 
not sell, the copies to friends. school, users 
groups, or anyone else, is illegal. In spite of this, 
| know people who would not think of violating 
the 55-miles-per-hour speed limit but freely and 
frequently copy copyrighted software from 
(continued) 


AST SixPakPlus has 
set the standard 
100,000 times. 

We have manufactured and shipped more than 100,000 
SixPakPlus multifunction boards in less than a year—an event 


that proves quality and quantity are compatible. 
Important as it is, quality i is just one factor that has made 


| le у. 
` Performance isanother. SixPakPlus provides IBM PC, XT, an 
compatibles users with an ideal combination of enhancements: 
is Run US db MEER software programs and process more dat 
to 384K RANI m emoy capability. 


Meet the Standard. 


SS i ы 


TS m 


e More convenience, thanks to a built-in clock, 
calendar that provides automatic time and date stamping. \ 
e More productivity with SuperPak™ utility diskette including 

SuperDrive;" PC World's User Survey award-winner, that works 
like a drive but fifty times faster —and SuperSpool"" so you can 
print and input at the same time. 
Quality extends to documentation, too. SixPakPlus is one of 


the easiest. hardware/software-packages-to-instal-an 


And, with our new audio cassette, you don't even have to crack 
our manual to learn how to take full advantage of SixPakPlus' 
features and functions. 


Meet the standard for multifunction enhancement boards 
Micro-to-Mainframe com- 

Contact: 
Irvine, CA 92714 


in person. Get a SixPakPlus from a dealer near you. SixPakPlus 
is a member of the complete AST family of multifunction boards, 
munications, LAN and 

graphics products. T \ 

AST Research Inc. ài di „= 

2121 Alton Avenue | s T d 

Phone: (714) 863-1333 “ч@ suai) ЭЭ 

NW à تھے‎ 

"IBMPC and XT are registered trademarks 

of International Business Machines. 


RESEARCH INC. 
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lightning-fast use. You could p hit a 
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Something totally new in applications | 
software from Borland, 
the folks who make 
Turbo Pascal? 

JUST A KEYSTROKE AWAY. . . 


NO MATTER WHAT SOFTWARE 
YOU'RE RUNNING! 


ALL AT ONCE . . . OR ONE 


SIDEKICK 


AT A TIME. 

ANYWHERE ON THE SCREEN i = gz ШЇ INTRODUCTORY OFFER 
ANOTHER KEYSTROKE, AND $ AQ 0 D 
RIGHT WHERE YOU LEFT AN 

IN YOUR ORIGINAL PROGRAM! 

{уон never really left!) Available only for the LBM PC, XT. Avalon for ihe UN PC XT ji NN 


NOW... T ute те SA in dBasell, Lotus 1-2- 3, WordStar 
or whatever . . . You'll have your SIDEKICK®, too! 


Something brand new. Crafted in Assembly language as carefully Need to make a phone call? Whether the number is in an existing database, 
as Borland's famous Turbo Pascal®, so that it's lightning-fast and as your own Sidekick phone directory, or you've just typed it on the screen. .. 
compact as only Borland knows how to make it! With a notepad that put the cursor next to the number, hit the keystroke, and Sidekick dials 


has a full-screen editor that saves your notes to disk. You can even swap for you!* 

information bark and forth between your applications software There's lots more, too. You can move the Sidekick windows anywhere. on the 

and-your Sidekick. screen you like. And you can have as many on screen at a time as you need, 
JIIbpose youre working with a spreadsheet, and you suddenly have an We designed it because we needed it. If you've ever been writing a report 

important-idea. Just hit the button, a window opens, you'write the note and and needed to do a quick calculation, or jot down a note, then you 

hit the button again. You're right back where you left off in the spreadsheet understand why. Only with Hayes Smartnodem and compatibles 


YOU CAN ORDER YOUR COPY OF SIDEKICK? TODAY! 
For Visa and MasterCard orders call Toll Free 1-800-227-2400 ext 953 in California 1-800-772-2666 ext 955 


(lines open 24 hours, 7 days a week) Dealer and Distributor Inquiries Welcome 408-438-8400 = 
SIDEKICK* $49.95 Please be sure your computer is an IBM PC, XT, jr., or true compatible! 
(plus $5.00 shipping and handling NAME О uan 
* Shipped UPS) ADDRESS n RIA | D 
Check O Maea A emu i M INTERNATIONAL 
VISA E] MasterCard O TELEPHONE ===... Borland International 

| 4113 Scotts Valley Drive 


California residents add 6% sales tax. Outside U.S.A. add $15.00. (If outside of J 
5s - ; USA payment mustbe by bank draft payable in the U.S. and in US. dollars.) Sorry, Scotts Val lay, California 95066 
Expiration Date ———— 4]. no COD. or Purchase Orders. S 0165 TELEX: 172373. 


Circle 40 on inquiry card. dBase [I is a trademark of Ashton Tate, WordStar is a trademark of MicroPro, Lotus 1-2-3 is a trademark of Lotus Development Corporation. 
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affordable & reliable... 


Networking begins with your fine 
computer. Where it goes is unlimited 
when you interface your peripheral 
devices with a 4, 8 or 18 port BayTech 
| Serial Port Expander. With BayTech's 
units you can mix-and-match other 
computers and/or peripheral devices 
of different configurations without the 
need to reconfigure. Port configura- 
tion of the peripheral device ports 
may be changed by the user with 
BayTech's menu-driven software. 


Printer 


BayTech's versatile networking 
multiports, capable of any-port-to- 
any-port interconnection, have virtual- 
ly unlimited applications. With their 
features and low cost, the user can 
create a local network providing simul- 
taneous communication for 5. 9, or 18 
RS-232C devices. 


A few companies make a good, 
expensive Serial Port Expander. 
One company makes an excellent, 


| affordable line of them - BayTech. | 


e Model 524Е 
* Model 528F 
e Model 5218F 


"We design and price BayTech Multiports so 
everyone can have an affordable and reliable com- 


puler network. To solve your networking 


problems, call us." 
Charles R. Ramsey. President 
Bay Technical Associates, Inc. 


1-800-523-2702 


BAY TECHNICAL 
ASSOCIATES. Inc. 


HIGHWAY 603. Р.О. BOX 387 
BAY ST. LOUIS. MS 39520 15011 467-8211 
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others or to give to others. 

І have heard and read more rationalizations 
for this practice than ! could possibly list. They 
are just that—rationalizations of those who must 
make excuses for their actions. One of the most 
common | hear is "software is overpriced.” To 
that I say. if you absolutely cannot live without 
a piece of software then, whatever its price. it 
is worth it to you to pay it. Otherwise don't buy 
it, don't copy it, and don't use it. If it truly is 
overpriced and people do not buy it or use it, 
the price will come down or it will disappear 
from the market. We should encourage and sup- 
port such software publishers as A.PPL.E., 
Penguin, Beagle Bros., and others who have 
chosen to reduce their costs and their prices 
by not copy-protecting their software. These 
publishers sell top-quality software for reason- 
able prices. | encourage you to buy and use 
their products, but please do not rip them off 
by stealing their software. 

For those of you whose only ethical standard 
is “it's OK if | don't get caught? | don’t expect 
to make much of an impression on you. You 
are right about one thing; if you don't sell boot- 
legged software you probably won't get caught. 
But | am writing this to those of you who hold 
to some form of ethics or morality that says it 
is wrong to steal, whether or not you might get 
caught. Consider what you are doing when you 
accept or give copies of copyrighted software: 
consider the example you are setting for your 
children and friends. You are stealing. regardless 
of your rationalizations to the contrary. 

Just because software piracy does not receive 
the press attention it once did does not mean 
that it is no longer a problem. in reality, it is 
bigger than ever as more and more people buy 
computers. 1 don't expect that this letter will 
make much of a difference in the overall prob- 
lem, but if a few who may be unwittingly copy- 
ing software accept the reality of what they are 
doing and refuse to continue the practice. then 
it is worth it. 

WILLIAM G. WRIGHT 
Oceanside, CA 


RECONFIGURING PERFECT 
WRITER COMMANDS 


Recently, | bought a Kaypro 2 computer to use 
primarily for word processing. After looking 
through the manuals, | decided to use the Con- 
fig program provided to program the number 
keys to replace many of the Control-X com- 
mands in Perfect Writer. 1 thought it would be 
nice to replace three- or four-keystroke com- 
mands with one-keystroke commands. I quickly 
found two problems. First, the documentation 
is terrible. No instructions are given to explain 
how to use the Config program with Control or 
Escape sequences. Second, once | found the 
necessary information in the Perfect Writer 
manual (which is also terrible). it turned out that 
the hexadecimal codes for these commands are 
all three characters long, which will not work 
with the Config program. 

| finally worked out a way of doing everything 
| wanted. Perhaps it is not the easiest way but 


it does work, and I thought many of your 
readers who own Kaypro 2s would be inter- 
ested. The process follows: 


1. Copy the following files onto a blank for- 
matted disk from the Perfect Writer Installa- 
tion disk: PWBINDCOM. FUNCTSTXT, 
PWSYM. Copy the following files onto the 
same disk from the Perfect Writer Edit disk: 
PWCOM, PWSWP, PW.HLP. 

2. Edit the-FUNCTSTXT file by typing PW 
FUNCTSTXT àt the A» prompt. Then, pick 
out any 14-line section of FUNCTSTXT that 
consists of all unknown commands and 
whose hexadecimal codes are two charac- 
ters long. Numbers 161-174 are ideal since 
the corresponding hexadecimal codes are 
Al, A2, АЗ, ... , AD. Find in the Perfect 
Writer manual the printout of FUNCTSTXT 
and the commands you want. Then replace 
just the items in the third and fourth col- 
umns of each line (161-174) with the com- 
mands you want. When done, save the 
edited version with Control-X, Controls, 
then exit with Сопіго]-Х, Control. 

3. Call up PWBINDCOM by simply typing 
"PWBIND" at the A prompt. PWBIND will 
do the rest. 

4. Next, сору PWCOM, PWSWP and 
PW.HLP back to the Perfect Writer Edit disk. 
The commands corresponding to the lines 
you edited will now work. (If you use Perfect 
Speller, it will be necessary to copy these 
to the Perfect Speller disk, too) 

5. Next, put the new PW Edit disk into drive 
B, and the CP/M disk into drive A. Then, 
at the A> prompt, type CONFIG. Choose 
number 4 from the menu (change the 
number pad) and then number 2 to actual- 
ly change them. Then enter the new hexa- 
decimal codes into the chart (if you used 
161—174 then the next hexadecimal codes 
will be Al-AD) in accord with your wishes 
(a hand-drawn chart comes in handy). Then 
press Esc twice, then answer Y when asked 
if you want to keep the changes made. 
6. Finally, put the reconfigured Edit disk in 
drive A, and then push the reset button. 
After this, the number pad will be recon- 
figured the way you want it. 


Although there are a number of steps in- 
volved here, this procedure is not difficult. it 
is unfortunate that both Kaypro and Perfect 
Software chose to make this all sound so dif- 
ficult in their manuals. However, once it is done 
life with Perfect Writer is much nicer. 

| find it convenient to have a STAT file on the 
same disk as my word-processing software. This 
is no problem on WordStar because there is 
plenty of room left on the disk. However, on 
the Perfect Writer disk there is all of 1K byte left. 
The PW.HLP file is exactly the same length as 
STATCOM, though. and, since I never use the 
on-screen help feature, 1 erased it from the Edit 
disk (I did save it on the PW LESSONS disk] and 
copied STATCOM to Perfect Writer. This allows 
me to know the remaining space on a disk with- 
out changing to the CP/M disk. 


Barry D. SMITH 
Carbondale, IL 
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A CALL FOR QX-10 SUPPORT 
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| am the owner of an Epson QX-IO with an 
MX-80 FT as well a Comrex СК-11. | purchased 
this primarily for business use and am happy 
with it except for one thing. There is virtually 
no one putting out any educational software 
to use under the CP/M-80 operating system. | 
realize that the QX-10 is relatively new but CP/M 
isn't. Why don't the good educational-program 
writers who work for Atari and Apple under- 
stand that CP/M system users have children who 
could benefit from such software? 

And what about all those ingenious add-on 
board builders? Why hasn't someone made one 
that will run Apple and IBM PC programs on 
the QX-10? 

DAvip M. BOYD 
Tampa. FL 


SUPERMICROS 


| would like to suggest that technology has ad- 
vanced enough to warrant a shift of focus for 
"the small systems journal.” 

Many of the articles in BYTE seem to be 
pitched to the leve! of systems with a 6502, 
8088. or 8086 central processing unit. But there 
are a number of "small systems" on the market 
using 68000s and calling themselves super- 
micros. | have been following the product an- 
nouncements of Cadmus, Pixel, Callan. and 
Wicat for a while, hoping that | might win the 
state lottery so | could buy one. Actually, given 
another year or two, | might be able to afford 
a supermicro without the lottery. But now my 
interest has been aroused by the appearance 
of 32-bit "supermicros^ 

DEC has announced its Microvax. and now 
AT&T is about to market its 3B2/300. Both of 
these are true 32-bit machines and yet they are 
being promoted as small systems, i.e.. not quite 
minicomputers. At this point. all ! know is that 
| would like to own one of these machines, with- 
out knowing what they could offer me. One of 
the things I'm looking for is the capability of 
doing graphics more on the level of computer- 
aided design than pie charts. but AT&T tells me 
that the 3B2 doesn't support graphics as yet. 

So now | want to suggest that BYTE extend 
its coverage of slightly more sophisticated 
machines. Before you object that none of your 
readers can afford these machines unless they 
have a healthy business going. let me mention 
that | am an individual without such a business 
who will probably buy a 68000-based system 
running UNIX, and who is very interested in 
reading about and learning more on the genera- 
tion of 32-bit microcomputers. 

JAY STEINBRUNN, PH.D. 
South Hadley, MA 


REQUEST FOR HELP 
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J recently bought a Radio Shack Model 4 and 
now i need help with some conversions from 
my oid Model I. 


First | would like to know if anyone knows 
what patches must be applied to Microsoft's 
muMATH for the Model | to make it run on a 
Model 4 (either in Model 111 ог Model 4 mode). 

i would also like to know where | can buy a 
disk-controller board so that an & inch disk drive 
from my old Model | will run on the Model 4. 
1 want to use the 8-inch drive with three 54-inch 
drives under DOSPLUS 3.5, DOSPLUS IV, NEW- 
DOS/80 (Model tI] mode). Montezuma MICRO 
CP/M version 2.2, and Radio Shack CP/M ver- 
sion 3.0. 

JAMES R. PRIMM 
Paris, MO 


A SUBSCRIBER COMPLAINS 
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| look forward to the delivery of my BYTE each 
month because | enjoy it and it is a method of 
keeping up with my peers who also subscribe 
to BYTE. My complaint is in regard to my per- 
ceived view of your mailing practices. My last 
name is Zehnder and | work with a gentleman 
whose last name is Anderson who is also a 
BYTE subscriber. We live within 30 miles of each 
other. | have noticed that over the last several 
months he has received his issue of BYTE four 
to five days earlier than J. 

At this point | would like to note two features 
of BYTE magazine: it is of broad interest and 
substantial content. i.e., it has a large physical 
structure (my wife still thinks it's a catalog); and 
it has a large subscription base because it is 
a leading reference magazine in the computer 
field (everybody gets itj. These two features lead 
me to believe that McGraw-Hill has trouble mail- 
ing all of one month's issues on the same day. 

My conclusion is that McGraw-Hill makes their 
monthly mailing over a period of about one 
week with the output sequenced alphabetically. 

| feel that you are discriminating against those 
whose last name begins with a letter toward the 
end of the alphabet. 

If BYTE is an influential information source. 
which | believe it is, then | think that the prac- 
tice of mailing alphabetically means that those 
whose names begin with the letters "A? "B; or 
"C" rise in corporate structures faster in rela- 
tion to their current information sources. | don't 
have the resources to perform a meaningful 
study to substantiate these assumptions. but the 
results of such a study would be interesting. 

If BYTE is discriminatory in its mailing prac- 
tices and if it is influential, then it is leading peo- 
ple whose names begin with something other 
than “A” “В or "C" to take one of two actions: 
they can do nothing but also not rise in the cor- 
porate structure due to their lack of timely in- 
formation: or they can inform BYTE that their 
"mailing name" is Aardvark or Aaron or the like. 
The second solution is only temporary because, 
as more people discover the problem and use 
this solution. an "alphabetic war" will break out. 
This will cause much havoc as subscribers race 
to change their names and move up on the 
BYTE mailing list. 

Let me address a possible solution to this 
problem. 1 assume that BYTE has a computer- 

(continued) 
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affordable & reliable... 


Add more users to your multi-user | 
computer without expensive hard- 
ware or software modifications. A 
BayTech Port Contention unit will 
maximize utilization of available ports. 
thereby minimizing idle. valuable | 
system time. With 6-to-3, 8-to-4 and 
[2-to-6 port models available. Port 
Contention problems can be solved | 
from micro to mainframe computers. 
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The graphic above illustrates a typical 
BayTech Model 5218B Port Contention 
application. By adding a single 521 8B unit, 
a 6-port multiuser computer gains ях 
additional users. thereby doubling access- 
ibility to the computer. 

e Model 528B; 6 portsto3...$ 625. 

e Model 5212B; 8 ports to 4 ... $1095, 

e Model 5218B; 12 ports to б... $1750. | 
To solve your 

port contention problems. . . 


1 


BAY ST. LOUIS. M5 
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ized mailing list (it would be ludicrous to 
assume otherwise) and that the BYTE and 
McGraw-Hill staffs are computer literate (don't 
they read their own magazine?) Thus these staff 
members must be capable programmers who 
are only guilty of not completing the project. 
it should only take a small change in the 
algorithm to solve the problem. One solution 
might be to move the starting position by one- 
twelfth of the total subscription base each 
month. In this way each subscriber would get 
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their issue on the first day once each year. This 
would at least even out the information gap. 
Although. as a point of justice, you might con- 
sider sending BYTE out in reverse alphabetic 
order for a period of time to correct past in- 
equity (and let me get mine first). 
| hope that you take prompt action to avert 
a major "alphabetic war" and the subsequent 
loss of personal integrity by your subscribers. 
DON ZEHNDER 
Tacoma, WA 


Winchester power 
for your PC 


The proven Winchester subsystem drives for your IBM 
or compatible PC. 10, 15, 25, or 33 megabytes of big 
system storage in a DiskSystem® you simply plug into 
your system and it's ready to use. At prices that make 
the speed and storage of a Winchester practical. Only 
$1495 for a 10 megabyte DiskSystem, $1795 for 15 
megabytes, $9945 for 25 megabytes, or $2795 for 33 
megabytes. DiskSystems can be bootable from the 
Winchester. See your dealer today for DiskSystem 


power for your PC. 


Т? 
Ace 21101 Osborne Street 
Interface Inc Canoga Park, CA 91304 


Dealer Inquiries Invited 


(B18) 341-7914 ~ Telex: 6629949 


DiskSystems is a copyright of Interface Inc. IBM is a registered trademark of IBM 
Corporation. Prices are suggested retail and are subject to change without notice. 
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Circle 162 for Dealer inquiries. Circle 163 for End-User inquiries. 


in fact, our subscriber copies are mailed by 
ZIP Code rather than alphabetically. Our cir- 
culation department is taking steps to speed 
up delivery. We hope that these steps bring 
your BYTE to you earlier. 


MORE ON THE MAC 
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| feel that | must defend Gregg Williams's Prod- 
uct Preview of the Apple Macintosh (May Let- 
ters. pages 14-20). | was an "Apple hater” 
before the company came out with this mar- 
velous machine {I still dont like the lle). If a 
previewer is justifiably excited about a new pro- 
duct. he should convey that excitement to the 
readers. 
| can see why some people are thrilled about 
this radical new machine. If you have any idea 
of how ingenious the design of the Macintosh 
is. you probably are jumping for joy. It's about 
time a company comes out with a new machine 
rather than another clone. 
| also would like to address the problem of 
the 128K-byte memory limitation. This is similar 
to the power race in home-stereo equipment 
several years ago. Everyone was trying to build 
the most powerful amplifier in the world (300 
watts and above]. Now the only place to find 
such behemoths is at flea markets. Can anyone 
recall that the Apple Il and the Radio Shack 
Model 1 ran every piece of software imagin- 
able with only 48K-bytes? With memory limits 
currently approaching | megabyte. sloppy pro- 
grammers will continue to eat up all the mem- 
ory they have until. . .(where will it end)? 
Look hard at this machine and compare the 
hardware and software and you'll see how dif- 
ferent the Mac is. Look at the potential it has 
compared with all the CP/M and IBM clones and 
you'll share the excitement too! 
WAYNE DANIEL 
Lafayette, LA 


I'm college educated. worked as a nuclear engi- 
neer for several years in the Navy, taught high 
school for two years. and am employed by a 
major national corporation working with com- 
puter simulations. I've been working with com- 
puters since 1970 and even have designed 
several micros (1 even have an 8008). Daily | 
work with state-of-the-art mainframes, minis. and 
micros, yet according to Gerald Evenden (May 
Letters, page 20) | am one of BYTE' "less- 
sophisticated readers” because this letter was 
drafted and typed on a Macintosh. The worst 
part is that | probably could have used this 
machine for years without ever realizing what 
Mr. Evenden was so quick to point out. | feel 
so ashamed! 
JONATHAN L. POLAND 
Berkeley, MO 


in the bewildering personal computer 
marketplace, buyers often look to dependable, 
accurate, and honest magazines like BYTE for 
information. Many times they are misled by "ex- 
perns“ who recommend or condemn machines 

after only superficially examining them. 
l'm writing in regard to a letter by George 
(continued) 


DATA ACQUISITION SOFTWARE 
THAT SPANS TWO WORLDS 


Now one IBM PC can direct high 

speed acquisition of analog signals, and 
simultaneously read and control instru- 
ments on the IEEE-488 bus. Connect 
your analog signals to the Keithley DAS 
Series 500 Measurement and Control 


System; connect IEEE-488 instruments . 


to our new Plus500 Instrument Control 
System. The same software environ- 
ment controls both interfaces at the 
same time. 


Soft500 and new Plus500 
software make measurement and 
control accessible. 
Soft500 and Plus500 software are 
enhancements of BASIC, the language 
of personal computing. Às easy to use as 
BASIC itself, Soft500 and Plus500 add 


Circle 172 on inquiry card. 


powerful data acquisition and control 
capabilities to a higher level language. 


You can trust the data. 
Soft500’s foreground/background 
scheduling carefully times multiple 
tasks to ensure that successive readings 
from the same channel maintain pre- 
cisely the same sampling interval. And 
there's still time for simultaneous data 
analysis. 


The Series 500 is fully modular. 
Seventeen modules form an extensive 
and growing family that supports ana- 
log input, analog output, digital I/O, 
current loop output, pulse counting, 
and AC/DC relay control. And now the 
Plus500 Instrument Control System 
allows simultaneous access to the IEEE- 
488 bus as well. 


Quality manufacturing, 
quality service. 
The Series 500 is built like an instru- 
ment. It has the highest accuracy, the 
lowest noise, and the best thermal sta- 
bility of any personal computer based 
data acquisition workstation. That's why 
it comes with a one-year warranty and a 
free product support hotline. 


For more information 
Call us toll free at 1-800-552-1115. In 
Massachusetts, call 617-423-7780. We'd 
like to tell you more about the Series 
500 measurement and control family. 
349 Congress Street 
Boston, Massachusetts 02210 
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WORD PROCESSING/ 
EDITORS 
ir il System 
(3 pak $219 
Edix/Wordix ps 
Final Word 189 
Microsoft Word ES 
Microsolt Word/Mouse 299 
Multimat ee $279 
PeachText $219 
Perfect iver? pelle $249 
PFS: Write $ 95 
Samna Word |} ES 
Select Word Processor 99 
pelibinder 
SuperWriter $179 
Volkswriter Deluxe 9 
The Ward Plus (Qasis) $10 
Word Perfect (SSI) Sal 
WordPlus-PC with The Boss $329 
WordStar $239 
WordStar Professional 
(WS ) $359 
WordStar Options Pak 
(MM/SS/SI) $180 
DATABASE SYSTEMS 
Alpha Data Base 
Manager II 3179 
Condor Hl $329 
dBase Il $369 
DBplus $ 89 
Friday $179 
InfoStar $269 
Knowledgentan $289 
Perfect Filer $159 
Personal Peari 199 
PFS: File/PFS: Report 169 
Powerbase $289 
uickCode $169 
‘base 4000 $289 
T/Maker 111 199 
ТІМ IY 269 
Versaform $249 
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Diskette 
Library 


Case 
with your order —- 


flt UPS curt 
UPS Blue $8.00 per item) WY State 
Ш--а аррар sss tax All poces 


add $3.00 pie stam 
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FOR YOUR 


dBase |! WordStar # Multi Mate 
Professional 12709 
SPREADSHEETS/ PROFESSIONAL 
INTEGRATED PACKAGES DEVELOPMENT 
Framework $Call Management Edge $139 
ps c Iud Think Tank $179 
ac 
Lotus 1-2-3 319 HOME/PERSONAL FINANCE 
Multiplan $135 Dollars and Sense $119 
Open Access 399 Financier 1! $119 
Ovation $Cail Home Accountant Plus $ 99 
50 perCalc 3 уз Tax Preparer B4 $189 
mphon a 
TKI Solver a9 LANGUAGES/UTILITIES 
VisiCalc IV 159 Access Manager $239 
Digital Research 
PROJECT MANAGEMENT C Compiler $219 
Harvard Project Display Manager $299 
Манге $269 Microsoft C Compiler $329 
intePert/ $239 MS Basic Compiler $249 
Scitor Pro Scheduler $229 MS Fortran $239 
VisiSchedule $199 pasea qe ре 
GRAPHICS/STATISTICS Cn cs ee 
Abstat $279 COMMUNICATIONS/ 
BPS Business Graphics $229 PRODUCTIVITY TOOLS 
Chartman Combo (SIV) $349 Crosstalk $119 
Charimaster $259 Memory Shift $ 79 
dGraph $189 Move it $109 
Energraphics $259 Prokey 3.0 $ 95 
E рари ЗЕ 159 Smartcom |! $109 
raphw 
com COCR HARDWARE PERIPHERALS* 
PFS; Graph $ 95 fal = Mg Plus (64k) $269 
Statpac $299 d (Ok) $209 
ACCOUNTING MODULES ayes 1200 m m 
BP? Accounting 3 Hercules Graphics Board $349 
MBA Accounting $363 Comrex Jl Printer $Call 
Open Systems wrt $459 C Itoh Prowriter $Ca 
Peachpak 4 (GL/AP/AR) $239 б Itoh Starwriter $1199 
ee roadie SE Okidata 93A $749 
eal World Accounting 
Star Accounting Pariner GAK Memory $55 
(GL/AP/AR/PAY) $269 "Call for shipping. 
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DISCOUNT 
COUPONS 


With each order, 
we offer 
discount coupons 
worth up to 
9100 on your next order. 


Softline Corporation 
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Snoga (May Letters, page 14). It was dishearten- 
ing to see someone try to compare a PCjr to 
a Macintosh. | was glad Gregg Williams pointed 
out that a Mac is much more of a PC than a 
РСјг, but I feel he should have gotten the point 
across more clearly. BYTE must maintain its 
respectability as a magazine by answering tough 
questions with tough answers. Mr. Williams's 
reply answered the letter writer but left me 
uneasy and hungry for more. 

I'm surprised that Mr. Snoga said that the Mac 
isnt much more powerful than a PCjr because 
it lacks slots. Slots originally came.into existence 
so hardware could be added to expand a 
machine. In those days it was necessary for 
microcomputers to share the microprocessor 
with the peripherals through the use of slots. 
Microprocessors were too expensive to in- 
dividually implement on each and every periph- 
eral. Today, single-chip micros cost about $8 
apiece: they are inexpensive enough to put in- 
to modems, printers, plotters, etc. It is no longer 
necessary to have a direct processor bus con- 
nection for each peripheral because it is also 
no longer necessary to share the processor. 

One of the best ways for the computer and 
it's intelligent peripherals to communicate is by 
means of the high-speed serial ports Macintosh 
uses, They transfer data at 1 megabit per sec- 
ond, unlike the slow RS-232C With this arrange- 
ment you don't have to concern yourself with 
whether certain cards or peripherals are com- 
patible with each other. Also, you can daisy-link 
the peripherals attached to the serial ports, 
meaning you can have more than one device 
on each serial port. You will nat have to scrap 
your system. Mac is truly expandable. 

As Mr. Williams pointed out, the only kinds 
of peripherals you cant add on are copro- 
cessors and the like. If you really want to add 
this type of hardware to your machine, and if 
there is a very good reason for it, third-party 
vendors will probably pick up your problem 
and figure out a way around it. Besides, the 
speech/sound synthesizer, clock/calendar, disk 
controller, monitordisplay circuitry. mouse inter- 
faceidrivers, and serial ports are all built in. 
These are exactly the things you would fill up 
most expansion slots with anyway. People 
describe the IBM PC as having only five slots. 
But because almost everything is built in on the 
Macintosh, and because peripherals can be 
daisy-linked. it is unfair to say that the Mac has 
only two ports and is unexpandable. 

I must admit that at first glance the PCjr and 
the Mac appear to be similar. Yet upon closer 
examination, it becomes obvious that a Macin- 
tosh is at least equal to the PC, if not better. 
IBM officially has no option for a second drive 
for the PCjr: only third-party vendors supply 
such. The Mac has a second drive from Apple. 
The Mac does not have a maximum memory 
of 128K bytes. The memory-upgrade mother- 
board (to 512K bytes using 256K-bit chips) will 
soon be available. The РСјг has minimal hard- 
ware expandability—it doesn't have high-speed 
serial ports to add peripherals as the Mac does, 
and it doesn't have true, open slots. You might 
say the Mac is upwardly compatible with the 
Lisa 2, but I like to view it simply as compati- 

(continued) 


SPREADSHEET CALCULATOR 


Software 
For use with Apple 


» EASY TO FOLLOW MENUS 
^ VARIABLE COLUMN WIDTHS 
' SHIELDS CONFIDENTIAL 
INFORMATION 
› PREVENTS ACCIDENTAL 
CHANGES 
^ EASY CURSOR MOVEMENT 


JltraPlan—an advanced spreadsheet pro- 
am-makes planning, forecasting, and 
yudgeting easy, fast, and accurate. UltraPlan 
zan make full use of the UltraTerm, 
Videoterm, and can use additional memory 
:ards for models as large as 512K. UltraPlan is 
:ompatible with VisiCalc® data files and 
eatures advanced commands not found in 
/isiCalc. UltraPlan is compatible with the 
Apple J and Apple //e computers. 


gle is в registered trademark of Apple Computers, Inc. UltraPlan, UltrsTerm 
d Videoterm are registered trademarks of Vidax, Inc. VisiCalc is a registered 
demark of VisiCorp. 
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WitraPlan” 


Actual photo of 128x32 screen. 


UltraTenrm ™ 
A DISPLAY PERIPHERAL 


To display more than 80 columns or 24 lines, you will need an 
UltraTerm video display card. This card gives your Apple ll or Apple //e 
the ability to display more characters than ever. Nine display modes 
that can display as many as 4096 characters allow you to choose the 
number of columns and rows best suited to your application. 


UltraTerm utilizes 8 x 9 or 8 x 12 dot character matrix (versus the nor- 
mal 5x7) to deliver superb resolution in the crispest, cleanest 
characters available anywhere. 


Other display attributes such as highlight/lowlight, inverse, and half- 
intensity backgrounds can be chosen to suit your own viewing 
preferences. 


Videoterm™ 


The Videoterm—the best selling 80 x 24 display card for the Apple 1— 
can be used with UltraPlan. The advanced software features and ex- 
panded memory capability of UltraPlan are also available to Videoterm 
users. 


Videx Inc. 


1105 М.Е. Circie Blvd. * Corvallis, OR 97330 
503-758-0521 
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In the battle between 
the IBM PC, there can be 


Hear the guns? the Epson comes with Vaidocs" a powerful integrated 
Its a battle for your desktop. Apple® versus ІВМ" software system that takes you step-by-step through the five 
The easy-to-use Macintosh against the serious business most important business functions: word i 
computer from Big Blue. business graphics, telecommunications, electronic filing 
Апа the winner? Epson? That's right, Epson. Because апа daily scheduler. 
for the person who simply wants to buy one relatively As a result, while IBM owners are still pondering their 
perfect personal computer, the Epson offers an opportunity manuals, and Macintosh owners are still drawing sneakers, 
for peace in our time. Epson owners are churning out productive work with 
A computer that is easy to use, like the Mac, but also electronic speed and accuracy 
runs all sorts of business software, like the PC. The Epson also opens the doors of your disk drives 
And aren't those two computers exactly the one you need? to the largest collection of software in captivity In fact, the 
-An easier way to be easy... Epson runs more business programs than the [BM PC* 


ч ; To start, the Epson is available with an optional 16 bit 
Amore serious way to be serious. CO-processor $0 you can use almost any MS"-DOS program, 
The Epson is easy because including SuperCalc? 3 and Lotus? 1-2-3° 
„ its keyboard works in English, The Epson also comes with Microsoft® BASIC and 
wu A notcomputerese And only — CP/M-80* 2.2. 
d ا‎ i The CP/M library is impressive. It includes the 
| most popular, most powerful business 
] programs like WordStar” and dBase П°* 
M Plus about a thousand other business 
“SE. programs, everything from fixed asset 
yf accounting to pipe network analysis. 
n With MS-DOS, Valdocs and CP/M, the 


O 


C 


ple Macintosh and 
One winner. The Epson. 


option slots for some real options. 

Best of all, everything is Epson quality, 
the same quality that has made Epson the 
number one manufacturer of computer 
printers, worldwide. And when you consider 

that Epson gives you a complete com- 
puter system at a price a thousand dol- 
lars less than either Apple or IBM, 
you understand why this computer 
can not only bring peace to your 
desktop, but to your budget, as well. 


Epson should be able to handle any future busi- 
ness need. And that should make you feel very 
good about siding with Epson today. 
The ultimate technical 
specification: value. 


The Epson QX-10 comes complete 
with a 12" high resolution monitor, 600 x 
400 Pixels, driven by one of the most 
powerful graphic processors available. 
With screen resolution this good, text 
and graphics will leap off the screen. 
And when you add a graphics pro- 
gram, like Q-plotter™ you can 
produce presentation graphics of 
the highest order. 

Standard issue on the Epson 
also includes 256K memory, plus 
128K resident video memory, dual 
380K Epson-made disk drives, a 
CMOS Realtime Clock/Calendar with 
battery backup, a 1-year warranty, an 
RS-232C port and a parallel port; thus 
freeing the five— that's right, five— 


"With optional MS-DOS board. Apple, the Appie logo, ЮМ, Epson, SuperCakc 3. 
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WE'LL MATCH PRICES ON MOST 8 
LOTUS WORDSTAR 
CALL $229 
RBASE 400 dBASE I/III 

CALL 


$315 


WORDSTAR 


EASYWRITER II 
PROF PAK SYSTEM 


$359 $185 
HAYES AST SIX 
SMARTMODEM PAK PLUS 
1200 $269 


$189 
LOOK AT THESE 
SPECIAL PRICES! 


ATI Training Power CALL 
Crosstalk $ 99 
dBase II/III CALL 
Database Manager П $199 
EasyWriter II System $185 
Hayes Smartmodems 

InfoStar 

IUS Accounting 

Lotus 1-2-3/Symphony 

MicroPro Products 

Microsoft Word 

Microsoft Products 

Multimate 

Peachtext 5000 


VisiCorp Products 
Volkswriter Deluxe 
Wordstar 

Wordstar Prof. Package 
All Other Products 


To order: 
Call TOLL-FREE: 
800-227-4780 or 415-845-2651 


Or write: 

ECONOMY SOFTWARE 
2040 Polk Street 

San Francisco, CA 94109 


ECONOMY 
SOFTWARE 


O We guarantee our products against 
manufacturer's defects. 

Г] Quantity discounts available. We are 
experienced with Corporate accounts. 

Г] No surcharge added for charge cards. No 
charges until products are shipped. | 

- ín pe orders атаб Ce 

or shipping charges. mem m 
[] Prices subject to change. sm. 


30 BYTE * AUGUST 1984 


LETTERS 


ble. The Lisa 2 is still slower than a Macintosh. 
It makes up for this by being able to do multi- 
tasking. but this difference may blur when 
Macintosh is expanded to 512K bytes. And, as 
Mr. Williams pointed out, who says the Macin- 
tosh can't have hard disks? There are at least 
two vendors working on it, excluding Apple 
itself. And as far as price goes, the PC and Mac 
are amazingly alike. After reading Mr. Williams's 
"Update on Apple Macintosh and Lisa 2" (May, 
page 339), | have to agree that the Mac would 
better penetrate the computer market if it were 
cheaper, but even at its present price, it 
represents a great value. Where else can you 
get a system with such power, fast bit-mapped 
graphics, and the unique user interface with the 
mouse for the price? Mac may no longer be 
inexpensive, but it's still a bargain. 
Macintosh represents a breath of fresh air into 
the dry and dull world of me-too computers led 
by IBM. if Macintosh is a success, the innova- 
tion that computer companies used to put in- 
to their products will once more be felt. 
]. JASON KiM 
Honolulu, HI 


Thanks to Gregg Williarns for giving Apple the 
“one-two” in "Update on Apple Macintosh and 
Lisa 2" (May. page 339). | too feel that the 
Macintosh is overpriced but ] bought one any- 
way. And let me tell you, I'm glad | did. 

It's a fabulous machine that allows me the 
direct visual response | crave as an artist. | can't 
imagine going back to the old green screen 
after this. All computers should look this good. 
It looks even better with MacPaint and Mac- 
Draw. They turn this computer into a real 
computer-aided-design system. 

і think that the Mac has a fine future, but 
Apple could have assured it if the Mac were 
priced about $500 cheaper. Maybe Apple will 
let us upgrade to 512K bytes for free, then it 
won't be so bad. One day a computer company 
is going to make a big hit when it realizes that 
price is an important consideration for the 
buyer, but until then, those characters look so 
nice.... 

MICHAEL BRODSKY 
Mt. Crawford, VA 


MORE ON CLOCK-TIME 
BENCHMARKS 
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In response to Philip Ender's letter (May, page 
26) regarding my article "Benchmarking FOR- 
TRAN Compilers” (February, page 218]: while 
the user ultimately sees wall-clock time, Mr. 
Ender fails to note that there are all types of 
mainframe work loads. Also, you may have to 
wait in line to use a shared single-user office 
microcomputer or you may have to wait for a 
slow l6-character-per-second printer to finish 
printing. Because each mainframe installation 
may have various loads and types of loads, 
there is no way to include all these in a bench- 
mark article without taking measurements at 
several places (such as Los Alamos, which has 
many heavy number crunchers; a university, 
with many users who do light editing: and 


Draper Lab, consisting of a mix of users). Usual- 
ly the average waiting time in the execution-job 
queue is known for each mainframe site, thus 
no new information would be gained by includ- 
ing it in a benchmark. In fact, it would make 
comparisons difficult. Because a user also 
knows the difference in speeds between a slow 
teletype and a fast laser printer, no new infor- 
mation would be gained by including these I/O 
times in the benchmark. If a mainframe installa- 
tion supports the recommended number of 
users and loads, then the mainframe still wins. 
Also note that the microcomputers are fast 
catching up with mainframes. Job-Step time is 
still the most accurate bound for comparing 
respective systems: you can go no faster with 
an unloaded mainframe system or when you 
don't have to wait in line to use a shared single- 
user office microcomputer. 
AVRAM TETEWSKY 
Cambridge, MA 


FUTURE THEME SUGGESTED 


In the Thinktank letter by John Glazer (May, 
page 32), Mr. Glazer states: “It is interesting to 
reflect on how the writing process itself is be- 
ing transformed by what the computer makes 
possible 
This strikes me as food for thought for a future 
theme for BYTE: "Computers: How are they 
changing (can they change) the social sciences?” 
In another flash of my imagination | can see 
BYTE keeping track of these changes. 
А. C. POSADA 
Charlottesville, VA 


DisK PROTECTION 


In regard to Steven A. Green's inquiry about air- 
port security screens erasing his disks (May Let- 
ters, page 36): radiation is to varying degrees 
inhibited by lead foil; magnetic fields are not. 
{ suggest he have someone weld him a mu- 
metal box big enough to hold his disk-file con- 
tainers. This should protect them from all but 
the most intense fields he could encounter. 
There are no end of devices that generate 
fields that can damage the fields on a disk 
(which are relatively feeble). Even an electric- 
window motor in a car or almost any solenoid 
valve could damage a disk close to it. 
BILLY R. POGUE 
Thatcher, AZ 


CLOSING THE DEBATE 


Douglas Davidson (“Address Calculation: The 
Forgotten Sort" November 1983, page 494) 
wrote that he had discovered a method of sor- 
ting n elements in time proportional to n. Greg 
Scragg (April Letters, page 20) wrote that this 
was impossible since it contradicted a well- 
known result in Knuth's The Art of Computer Pro- 
gramming that any sorting method requires tíme 
at least proportional to n log n. The seeming 

(continued) 
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In the Hard Disk Jungle 


In today's hard disk jungle, Tallgrass clears 
high performance, integrated 
ns for the IBM* PC/XT, the 
T.I. Professional and related computers. 


MASS STORAGE SYSTEMS with formatted 
HardFile™ capacities of 6, 12, 20, 35 and 70 Mb, 
all with built-in tape backup. 


CONVENIENT INTEGRAL TAPE BACKUP 
SYSTEM allows rapid tape "image" streaming, 
or incremental file-by-file backup and restore on 
ANSI standard inexpensive data cartridges, 
instead of the usual floppies, video cassettes, or 
low-capacity removable Winchester devices. 
NETWORK READY and fully compatible with 
networks such as PCnet? and EtherShare™ 
HIGH RELIABILITY with dual directory and 
read-after-write verify options. A dedicated 
landing zone, where the read/write heads reside 
when the disk is idle, provides data protection 
during powerdowns and transportation. 
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PELL PARIER, 
CER رک وک‎ 
ШАА 


Follow the Tallgrass path to your local computer 
dealer and watch your personal computer transform 
into a powerful data processing system. 


Available from COMPUTERLAND? Entre? 
Computer Centers, MicroAge? Computer Stores 
and other participating computer dealers. 


New! 
IBM-XT Cartridge 
Tape Backup 

World Headquarters: Tallgrass Technologies Corp. /11100 W. 82nd St. 
Overland Park, KS 66214 /913/492-6002 / Telex: 215406 TBYT UR 
Canadian Headquarters: Tallgrass Technologies (Canada), 1775 Meyerside Drive 
Mississauga, Ontario, Canada L4V 1H2/416/673-3244 
European Distributor: CPS Computer Group. LTD 
Birmingham, England B276BH / (021) 7073866 
Australian Headquarters: Tallgrass Technolgies (Australia) / Five Dock Plaza, 
Suite 12/50 Great North Road / Five Dock Sydney, N.S.W. 2046: (02) 712-2010 


Tallgrass 
/ Technologies 


Corporation 


IBM* is a registered trademark of International Business Machines Corp. PCnet* is a trademark ot Orchid Technology EtherShare'* is a registered trademark of 3Com Corp. 
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contradiction is due to misconceptions by both 
of the writers. Scragg slightly misquotes Knuth's 
result. The result is that any method based on 
comparisons requires at least n log ^ com- 
parisons to sort an arbitrary array of 1 elements. 

Davidson makes the assumption that his 
method, which is actually the well-known tech- 
nique of hashing. is a sorting method. In the 
simplest case, each element in the array gets 
sent to a different address according to some 
predetermined hash function. The order im- 
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R eliability 
Affordability 
Mcintainability 
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EE/ EPROM PROGRAMMERS & UV ERASERS 


parted by this hash function is no more a sorted 
order than is calling array element | smallest. 
array element 2 next smallest, etc. 

Hashing is primarily a method of processing 
an array so that searching can take place rapidly. 
To find where a key is, simply compute its hash 
function and iook in that location. This provides 
searching efficiently without having to sort first. 

The most common situation has many ele- 
ments in the array having the same hash value. 
These collisions are to be expected to occur 
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Choose trom our Stand Alone, Intelligent, RS-232 units. 
COMPATIBLE WITH ANY COMPUTER OR TERMINAL. 


GANGPRO-8.......... $995.00 


High throughput. Gang 8 EPROMS with the 
tast Algorithm. Optional 512K buffer. 
Programs ALL 24 pin & 28 pin EPROMS. 
Other units to gang 24 EFROMS 


PROMPRO-8 ..........5689.00 


Powerful commands, easy communi- 
cations, 128/256K buffer. Alpha Display, 
Simulation and Keypad option. Programs 
ALL EPROMS & MPU's. 


PROMPRO-7 .......... 9489.00 


32K RAM buffer, ideal for programming 


8748, 8749, other Intel MPU's and lóK-128K 
EPROMS, 


BIPOLAR & PAL Programrners...Calli 


LIBM PC 


UV ERASERS 

ECONOMY MODEL QUV-T8/1....549.95 
Erases over 15 EPROMS, Plastic case. 

INDUSTRIAL QUV-T8/2N......... $68.95 


Metal case, UV indicator, tray; erases over 15 
EPROMS tn 15 minutes. 


INDUSTRIAL QUV-T6/2T......... $97.50 


With 60 minute timer ond safety switch. 


INDUSTRIAL QUV-T8/2.......... $124.95 


Fast Eraser, 15 EPROMS in 7 minutes, 3O EPROMS 
in 15 minutes. 


PRODUCTION UNIT............. $149.95 


Model, ULTRA-LITE™, Erases 5O EPROMS In 
15 minutes. 


TOLL FREE 1-80О-ЕЕІ-РЕОМ 


(331-7766): FLORIDA (305) 974-0967 
AVAILABLE SOFTWARE DRIVERS 
2 APPLE II 3. Inte]-MDS 4. CPM 


5. TEXTRONIX80C2 ё COMMODOREó4 7. TR$-5O COLOR В FLEX 


LOGICAL DEVICES, INC. 


frequently. They are generally resolved by using 
a field of each location for a pointer to a loca- 
tion for the colliding element. setting up a linked 
list. The standard measure of performance is 
the length of the array times the average length 
of the list. 
RONALD ]. LEACH 
Washington, DC 


| read with interest the article by Mr. Davidson 
on the subject of hash coding and the letter 
from Mr. Scragg in which he takes Mr. David- 
son to task for his contention that the sort 
method he outlines performs in a time propor- 
tional to the number of items to be sorted: |O(r)]. 

In his letter, Mr. Scragg quotes two sources 


| that he says carry proof of this assertion that 


no sort can perform in a time faster than Ol(n 
log n)]. Unfortunately he is guilty of not reading 
the text quoted completely. 

In Fundamentals of Data Structures, page 350, 
Hotowitz and Sahni state quite definitely that 


| the best time performance that can be achieved 
| is a time proportional to n times the log base 


2n, eg., Oln log n}. This is exactly as stated by 


| Mr. Scrage but in this case Horowitz and Sahni 
| were discussing sort algorithms in which the 


only operations allowed on the keys were com- 
parisons and interchanges. In hash coding. this 


| is not the case, as the order of the keys is par- 


tially determined by a calculation performed 
on the key itself and thus it is possible to get 
execution time proportional to the number of 
elements to be sorted. 

That is not to say that the method as de- 


| scribed by Mr. Davidson is ideal or even ap- 


proaching ideal. As implemented by him, the 
method is inefficient because it always requires 
much more data storage than elements to sort. 
It is this that produces the linear-time perfor- 
mance as the ratio of hits to collisions is kept 
nearly constant. 

The real value of hash coding is in the im- 
plementation of look-up tables where there is 
no requirement for the data to be stored in lex- 
icographical order and where, with more so- 
phisticated collision-handling methods and 
hash-coding functions, very high percentage 


| usage of storage can be achieved with little 


deterioration in response time. 

The whole realm of storing and searching is 
complex with a great number of methods avail- 
able, each with its advantages and disadvan- 
tages. It is important that before any one 
method is chosen all the factors are considered. 

R. KENNETT 

LaSalle, Quebec, Canada 

LETTERS POLICY: Т be considered for 

publication, a letter must be typed doubie-spaced 

on one side of the paper and must include your 

name and address. Comments and ideas should 

be expressed as clearly and concisely as possi- 

ble. Listings and tables may be printed along with 
a letter if they are short and legible. 

Because BYTE receives hundreds of letters each 
month, not all of them can be published. Letters 
will not be returned to authors. Generally, it takes 
four months from the time BYTE receives a let- 
ter until it is published. 
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— FORISYEARS, 
WE'VE BEEN MAKING 
THE WORLD'S 
MOST POPULAR 
MODEMS. 


 INTRODUGING 


Its not your fault you didnt buy 
one sooner. 

You couldnt. 

Unless, of course, you happened 
to be a major corporation. 

They're the ones who buy the 
most modems. And the modems 
they buy most are ours. 

Now weve taken everything we 
know about modems and made 
one you can buy. 

The Maxwell Modem” 

It was designed specifically for 
personal computers. And the 
people who use them. 

Its rugged. Reliable. And it 
even operates over low-quality 
phone lines that other modems 
cant handle. 


But best of all, its uncomplicated. 


So you dont have to know how 
one works to work one. 

There's no control panel to 
control. No switches to switch. No 
100-page manual to memorize. 

Instead, every feature makes 
sense. Auto-dialing. Auto-answer. 
Auto-selection of tone or pulse. 
And one feature most other pc 
modems dont even offer-complete 
unattended operation. 

Which means 
your Maxwell 
Modem can 
keep working 
long after you ve 
left work. 

Our com- 
munications 
software is just 


as good. It's called George" And 
thanks to George, The Maxwell 
Modem is so simple to use you may 
never have to open your manual. 

Of course, theres a lot of data 
communications software already 
on the market. 5ome compatible 
with Racal-Vadic dialing protocol 
and others compatible with Hayes?" 
оо The Maxwell Modem comes 
with both protocols. 

It even selects the right one for 
you-automatically. 

And because not everyone 
wants the same things in a 
modem, The Maxwell Modem 
comes in two different versions 
and two different speeds. Internal 
models for the IBM9 PC and 
compatibles. And desktop models 


for virtually every personal 
computer. Both are available with 
speeds of 300- or 1200-bps. 

One last comforting thought: A 
little bit of Racal-Vadic comes with 
every Maxwell Modem. So if for 
some strange reason something 
ever happens... 


YOU GAN ALWAYS CALL 
FOR HELP 


Every Maxwell Modem has 
diagnostic features built in. Both 
local and remote. So using your 
pc, your phone jack, your modem 
and our Remote Diagnostic 
Center, we can test your modem 
right over the phone. 

Naturally, The Maxwell Modem 
comes with a one-year limited 
warranty on all parts and labor. 

o0 where can you get your hands 
on a Maxwell Modem? 

Well, rather than take another 
page or two to list all the stores 
from Pittsburg to Petaluma, we have 
a better idea. 

Do what modems do. Call. 
800-4-VADICS. 


EP. 
L уьй 
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‘ 
- 3 и . » 
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THE MAXWELL MODEM. 


Racal-Vadic 1525 McCarthy Blvd. Milpitas, CA 95035 (408) 946-2227 


“The Maxwell Modem and George are trademarks ol RacalVadie "IBM is a registered trademark of International Business Machines Corp «1984, Racal-Vache 
"№ і 


Hayes ts а bademark of Hayes Microcomputer Products, Inc 


FIXES AND UPDATES 


DEVELOPMENTS 


Product News 


VISICORP has cut the prices of its VisiSeries 
software. The price for the IBM PC version of 
VisiCalc has tumbled from $250 to $99. Visi- 
Word Plus for the IBM PC has the top price in 
the line—$195. It once sold for $375. VisiSched- 
ule and VisiLink for the Apple can now be 
bought for $149, dropping from $300 and $250, 
respectively. VisiCorp also announced that it 
recently inked a distribution agreement with 
First Software Corporation for 10.000 copies of 
FlashCalc, a $99 spreadsheet. FlashCalc, de- 
signed for the Apple lic and lle/ll +, has vari- 
able-width columns and extensive formatting 
features. 


MEAD DATA CENTRAL of Dayton, Ohio, has 
announced software that lets Apple and Wang 
microcomputer users gain access to its NEXIS, 
LEXIS, NAARS, and other information-retrieval 
services. 


IBM ENTRY SYSTEMS DIVISION unveiled 256K- 
byte versions of the PC and PC XT. while at the 
same time reducing the price of the PC Portable 
and the PCjr. An entry-level PC with a 360K-byte 
floppy and 256K bytes of memory costs $1995. 
A 256K-byte PC XT starts at $4395. The Por- 
table now costs $2595, or $3020 with a factory- 
installed drive. The base price of the PCjr now 
stands at $599. The larger version with 128K 
bytes of RAM and a drive has been reduced 
to $999, 


INNOVATIVE SOFTWARE has begun marketing 
an enhanced version of its TIM IV 
database-management system. New features 
added to ТІ.М., which runs on the IBM PC, let 
you transfer data between files while doing 
calculations and accumulating totals in a 
separate but related file. TI.M:s data files can 
handle 32,000 records; 128K bytes of memory 
is required. The price is $495, Owners of earlier 
versions can contact the company for update 
procedures, 


EAGLE COMPUTER of Los Gatos, California, 
has unveiled the Turbo GT. an enhanced ver- 
sion of the Turbo XL. The GT comes with a 
32-megabyte hard disk, 512K bytes of RAM, and 
a $6995 price tag. The $4995 XL has a 
lO-megabyte fixed disk and 256K bytes of RAM. 


CORONA DATA SYSTEMS of Thousand Oaks, 
California, has announced !5 to 21 percent 
price reductions on its line of IBM PC- 
compatible computers. You can get a Corona 
desktop PC with 128K bytes of RAM, one disk 


drive, a keyboard, BASIC, and MS-DOS for 
$1950. With a monitor included, both the 
desktop model and the Portable PC cost $2195. 


MORROW has unbundled the software pack- 
ages from its Micro Decision line because 
surveys indicated that a majority of users didn't 
need most of the software packaged with the 
Micro Decision. The single-drive MD-IE and the 
MD-3E now come with the NewWord word-pro- 
cessing program. The MD-3E also includes a 
spelling checker. They go for $999 and $1499, 
respectively. Versions of the Micro Decision with 
the complete package of five application pro- 
grams will still be marketed, according to 
spokespeople for the San Leandro, California, 
manufacturer. 


INFOCOM's complete line of interactive fiction 
games now runs on the Apple Macintosh. 
Based in Cambridge, Massachusetts, Infocom 
publishes the Zork trilogy as well as a variety 
of whodunits and adventures. 


CYBERLYNX COMPUTER PRODUCTS of 
Boulder, Colorado, recently demonstrated a ver- 
sion of its Smarthome | home-automation pack- 
age that puts to work certain features of the 
Apple llc. A starter kit costs 5499. 


VOLITION SYSTEMS recently reduced the price 
of its Modula-2 compilers and development sys- 
tems. For the Apple II and Ill the prices are $295 
and $395, respectively. Both the IBM PC and 
PC XT versions are $395, The price is $495 for 
Sage ІЛУ computers. The Advanced System 
Editor is $150. Volition Systems is located in Del 
Mar, California. 


NORTH STAR COMPUTERS has slashed prices 
and bundled new software for its Horizon and 
Advantage systems. For $5400, you can get a 
15-megabyte Horizon. Twice the storage can be 
picked up for $6400. Advantages with similar 
storage capacities are $200 less. A single 
floppy-disk drive Horizon now costs $2800, 
while a dual-drive Advantage goes for $2600. 
Morth Star, headquartered in San Leandro, 
California, is also offering fixed bundles of soft- 
ware at savings of from S600 to $1000 if pur- 
chased separately. 


ATRON CORPORATION of Saratoga, California, 
recently held a series of technical seminars that 
demonstrated versions of its PC Probe and Soft- 
ware Probe that apply Microsofts Windows en- 
vironment. The Windows option includes en- 
hancements to debug multiple programs and 
data areas running under different windows, 
hook up with symbol] tables, and automatical- 
ly track symboi tables and breakpoints after 


memory reallocation, Windows is available as 
an add-on software package. 


NEC HOME ELECTRONICS is now selling its 
PC-8200 notebook computer and 14 programs 
for $599. For $799, you can buy a 24K byte 
PC-8200 with a 300-bps modem. NEC is based 
in Elk Grove Village, Illinois. 


LOTUS DEVELOPMENT CORPORATION. Cam- 
bridge, Massachusetts, announced that Hewlett- 
Packard's Portable Computer is the first system 
to have the 1-2-3 spreadsheet built into ROM. 
In a related deveiopment, a Lotus spokesper- 
son said that 1-2-3 is available for the dual-disk 
and Winchester-disk-drive versions of Zenith 
Data Systems Z-150. 


LEADING EDGE PRODUCTS has revised the 
pricing of its Personal Computer. The new base 
price is $2695. A version of the Leading Edge 
computer with color graphics starts at $200 
more. The company operates out of Needham 
Heights, Massachusetts. 


FUJITSU MICROELECTRONICS reduced the 
price of its Micro 16s to $2350. The Micro lósx 
with a lO-megabyte drive is $4250. 


MICROSTUF's Crosstalk XVI data-communica- 
tions software system is now included with 
Rixon's PC212A card modem for the IBM PC. 


GENERAL ELECTRIC Information Service Com- 
pany of Rockville, Maryland, has introduced and 
demonstrated an IBM Personal Computer in- 
terface to its computer-based comprehensive 
wire-transfer system, MoneyNET. MoneyNET 
allows corporate treasurers to initiate fund 
transfers and transaction processing with the 
Federal Reserve Bank and correspondent 
banks. 


Industry Updates 


THORN EMI COMPUTER SOFTWARE has ac- 
quired a license for the exclusive worldwide 
marketing and distribution rights for all products 
of Perfect Software Inc. The Berkeley-based 
Perfect Software is well known for its business 
applications software, including Perfect Calc and 
Perfect Writer. In a related developrnent, Thorn 
spokespeople said that the company will pub- 
lish and distribute personal computer software 
for business, entertainment, and education 
beginning іп mid-1984. Thorn EMI Computer 
Software is a $7 million start-up company and 
a part of the Information Technology Group of 
Thorn EMI pic. à London-based multinational 
corporation with annual revenues in excess of 
$4 billion. 

(continued) 
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Programmer, ==. v 
Even Brilliant, 


BUt- Johnny works in 8080/80 assembly 
language, with a conventional assembler. 
That can make yesterday's brilliance 
today's garble, a maze of mnemonics and 

a jumble of meaningless labels. Johnny's 
program is less than self-explanatory — 
even for Johnny. 


Johnny could read his own code if he used 
SMAL/80—the superassembler — and so 
can you. SMAL/80 boosts your program's 
clarity and your productivity by giving you: 


li Familiar algebraic notation in place of 
cryptic mnemonics — "A = A-3" for example, 
instead of "SUI 3" (if you know BASIC or 
Pascal, you already know SMAL/80) 


E Control structures like BEGIN...END, 
LOOP...REPEAT WHILE, and IF... THEN... 
ELSE... to replace tangled branches and 
arbitrary label names (eliminating up to 90% 
of labels with no overhead imposed) 


lil Complete control over your processor— 
because SMAL/80 is a true assembler, it 
doesn't reduce execution speed or burden 
your program with its own runtime routines. 


SMAL/80, the assembler that handles like a 
high-level language, lets you do it right the 
first time, and lets you read and understand 
your work afterward — the next day or a 
year later. Users say SMAL/80 has doubled 
and even tripled their output of quality code. 
But don't take our word for it —TRY IT! 


Use SMAL/80 for 30 days. If you're not 
completely satisfied with it —for any rea- 
son—return the package for a full refund. 
SPECIAL BONUS: Order before Sept. 30, 
1984, and get Structured Microprocessor 
Programming —a $25 book FREE! 
SMAL/80 for CP/M-80 systems {all CP/M 
disk tormats available — please specify); 
produces B080/8085 and Z80 code. Now 
supports Microsoft REL.ONLY $149.95 
SMAL/80 for CP/M-80 systems, 
8080/8085 output only. SAVE $20: $129.95 
NEW! SMAL/80X65—for Apple Il and Ile 
(requires Z80 card and CP/M); produces 
280 and 6502 object code. $169.95 


Mastercard SM AL / 80 We pay 
уза ы CHROMOD ASSOCIATES “ааа 
(201) 653-7615 Баа 


1030 Park Аме. Hoboken, N.J. 07030 
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FIXES AND UPDATES 


COMPUTER ASSOCIATES INTERNATIONAL 
has acquired all the assets of Sorcim Corpora- 
tion, makers of SuperCalc. Terms called for cash 
payments totaling $17.6 million over a five-year 
period, plus contingent payments of almost $9 
million. Headquarters for Computer Associates 
is in Jericho, New York. Sorcim is based in San 
Jose, California. 


PRACTICORP INTERNATIONAL is the new 
name resulting from the merger of Micro Soft- 
ware International and Computer Software As- 
sociates. Both companies developed and 
marketed PractiCalc and other products bear- 
ing the Practi- prefix for Apple, Commodore, 
and now IBM computers. Practicorp Interna- 
tional Inc. maintains corporate offices in 
Newton Upper Falls, Massachusetts. 


TAVA CORPORATION has agreed to bundle 
Computer Creations’ Ultimate 54n-] with its IBM 
PC-compatible computer. The Ultimate is a 
combination package containing Z-Com 
electronic-mail, dictionary, word-processing, 
database-management. and mail-merge abili- 
ties. 


SOFTECH MICROSYSTEMS announced an 
agreement with Business Solutions to market 
Jack2, an integrated package with word- 
processing, graphics, spreadsheet, and 
database-management capabilities. The list 
price is $495, 


BYTES BITS 
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TDI! Brings ETH Modula-2 
Software to Commercial Market 


TD! Ltd. has signed an agreement with Niklaus 
Wirth and ETH Zurich that allows TDI to offer 
a family of portable, modifiable Modula-2- 
based operating systems and application pro- 
grams derived from software created at ETH. 
The agreement allows TDI to license the en- 
hanced software to commercial users (along 
with extensive documentation and support) for 
a per-machine price and to educational users 
at a lower per-site price. This is said to be in 
keeping with TDI pricing policies that “en- 
courage the widest possible distribution and 
use of the software: 

The software line, called Liberator, promises 
several advantages to both users and program- 
mers because of the company's commitment 
to creating high-performance software that will 
run only on 32-bit microprocessors. Its use of 
Modula-2 guarantees that programmers can 
more easily modify software and move it to 
other computer systerns (TDI will sell the source 
code for all products for an additional fee). Both 
operating-system and application software will 
use windows, menus, and mice; users can 
modify menu descriptions, error messages, and 
Help files by editing text files associated with 
the program. 

TDI's first major product is a Modula-2 pro- 
gramming environmentoperating system called 
Moses, Future products will include application 
programs and more sophisticated operating 


systems. TDI is serving as a clearinghouse for 
unsupported Modula-2-related compilers and 
application programs originally available from 
ETH Zürich. In a related development, TDi said 
that it will occasionally make changes or exten- 
sions to the Modula-2 implementations it pro- 
vides; the company pledges that it will only 
make changes approved by Niklaus Wirth. For 
more information contact TDI Ltd., 29 Alma 
Vale Rd., Bristol BS8 4NJ, England: telephone 
(0272) 742796. 


Omikron Reorganizes Under 
Chapter 11 


On February 21, 1984, Omikron filed for 
bankruptcy under Chapter i! of the Federal 
bankruptcy laws, Omikron made a name for 
itself supporting CP/M products for the Radio 
Shack TRS-80 microcomputer. Problems arose 
when a number of bugs forced a delay in a 
major project while at the same time several 
competitors entered the market. 

The company continues to operate, but it has 
had to cut back on services such as toll-free 
customer lines and reduce its advertising 
budget and personnel staff. 

Customers with products on order or refunds 
due will receive complete information shortly. 
Omikron has formulated a pian to meet its 
obligations but must await the approval of the 
bankruptcy court before it can be carried out. 

Omikron maintains its offices at 1127 Hearst 
St.. Berkeley, CA 94702. 


Bug Snoops Sought 


Want a checkbook system for the IBM PC? If 
so, contact Computer Tax Service in Incline 
Village, Nevada. For $30 you can pick up beta- 
test copies of a program called Money Street. 

Testers will hunt £or bugs, critique documen- 
tation, suggest improvements, and help fine- 
tune the product. In retum, they will get the final 
version of Money Street free, a testers newslet- 
ter, and discounts on future software purchases. 

"We want testers to bash it, smash it, and try 
to crash ії,’ says Bob Payne of Computer Tax 
Service. "just to get their blood pumping. we 
hid a few bugs in it^ 

For more information, contact Computer Tax 
Service, POB 4845, Incline Village, NV 89450, 
(702) 831-4300 or 832-1001. 


Kraft Announces Contest Winners 


Paula Boge, a 16-year old from Dubuque, lowa, 
won the grand prize trip to the EPCOT Center 
in Florida in the recent Kraft Kideo Game Con- 
test. Ms. Boge elected to take the cash 
equivalent of the trip, approximately $4000, 
and buy a computer for her family. 

The Kraft Kideo Game Contest challenged 
students 18 and under to devise a concept for 
a nutrition-oriented computer game geared 
toward younger children. Ms. Boge's entry, 
called Health Habits, was awarded top spot in 
the competition that featured more than 800 
entries from 47 states. Nibbles the main 
character of her game, takes children through 
the adventures and misadventures of achiev- 
ing good health habits. 

(continued) 


Quadmodem:' 
The intelligent way to talk Ordinary modems can't do what 
to other computers. they're not as smart. 


If you expect your computer to 
communicate effectively with other 
intelligent systems, you can bet it'll 
need an intelligent modem. That's 
where the new QuadModem from 
Quadram comes in. 


QuadModem connects directly to 
your phone line. From there it can 
dial a number from memory; detect 
incoming baud rates; answer the 
phone when another modem calls; 
and distinguish between dial tones, 
busy signals, data transmissions, 
and human voices (remember those’). 
[t also automatically adjusts for 

or Touch Tone phone systems and 
shows you what's happening right 
on your computer screen. 


Even problems aren't problems. 


An advanced microprocessor in 
QuadModem can automatically spot 
phone problems, and the QuadModem 

is fully compatible with Bell 103/212A 
dial up modems and the most 
popular modem brands. 


QuadModem is the complete intelligent 
modem: with two different versions, 
an internal model for IBM PC's and 
most compatibles and a stand-alone 
for the PC and other popular brands. 
Both come with full supporting 
documentation and user manuals. 
Plus right now, we'll include an 
introductory offer from The Source™ 
And to round it out, you can add 
QuadTalk, our very powerful, highly 
intelligent communications software 
that’s menu-driven and very friendly. 


If you expect your computer to 

communicate properly, its got to 

act rr ca It can аад the new 
uadModem from Quad 


E uo 
Aa „Єр D 


4355 International Blvd./Norcross, G 
(404) 923-6666/TWX 810- 786-4915 (QUADRAM NCRS) 


INTERNATIONAL OFFICES 
interquadram Lid. 442 Bath Road, Slough, England 5.1988 


Road, Mississauga. Ontano. Canada L5N-2X5 Tel: 416-821-7500 


IBM* PC, XT, PCjr. ara Lee trademarks of International 
Business Machines Corporat 


Pia D ı3 a registered maa of Source Telecommunlcatirtg 


ea 1884 Quadram Corporation. All rights reserved. 
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AJUADRAM QUALITY 


©1984 AT&T Technologies, Inc. 


UNIX™ System V from AT&T; 
can help you close a sale, as з 
well as open up new markets: 
It’s another reason why good 
business decisions are based on 


` UNIX System V from AT&T. 


More and more of your cus- 
tomers will be demanding multi- 

er and multi-tasking systems. 

e benefits of UNT 
por gii, reliability, flexibility 
—make it the ideal software „= 
system ter thislucrative market. 


System V— 


In addition, AT&T Ш sup- 
port UNIX System; V with the 
service, training, and dotumenta- 
tion resellers пееф о p | sper. 


More choices, ғ 
more opportunities 


stem V is virtually 
independent. $o you'll 
eonfigure systems 

using equipment from a variety 

of vendors. 

“ You can use the flexibility-of—— 
UNIX System V as a real selling 


ZIEL 


T 


point to customers who want to 
add hardware that's compatible 
with the machines they TUUS 
have. 

And over the long term, 
UNIX System V offers continuing 
opportunities to upgrade and 
expand your customers’ systems. 
End-user flexibility translates 
into market opportuni for the 
reseller. | 


Software that sells \_ 


UNIX System V offe 


br 


L 


1 


another real sales opportunity in 
the area of customized software. 

You'll be able to sell software 
for a wider range of configura- 
tions. You'll have more software 
to offer, too. Your programmers 
ean concentrate on developing 
T ackages instead of rewrit- 

old ones, 

_ Form more Dore end 

inthe co upo, ora сору о our 


free bookle "Why 
-Business ei 


UNIX System V? 


UNIX System V. From AT&T. 
From now on; consider 


it standard. $ 


TÄ 
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| Please 3 end the free booklet ‘ Good Bikiness 


Decisior& are PED on UNIX" ystem у” 
N p P.O. Box 961, 


Mail to: S \ 
E tation, an | 
New асот Square 10159 Ди, 


| Name. 1 
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| Company Ex WW 


Address i та 


State 
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| UNIX System gee nsee [T Tes EL No. ар 
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FIXES AND UPDATES 


In all, 22 prizes were awarded by a panel of 
computer experts, nutritionists. educators, and 
whiz kids. 


Multiuser System Network 
Tested in Miami 


An interactive multiuser computer system that 
allows 45 people to participate simultaneously 
is being tested in the Miami area by American 
Software Technology. The system, called Enter- 
net, is designed to allow users to interact with 
each other and the host computer in real time 

For the test. the company has created Fazuul. 
an interplanetary adventure game. The player 
crash-lands on Fazuul. and he or she must pose 
questions and analyze ciues to escape. Players 
can team up to beat the game or work against 
other participants. All game commands are in 
English. 

If you live in the test area and own a 300- or 
1200-bps modem. you can gain access to Enter- 
net by calling 866-8060. The host computer will 
verify your telephone number and billing infor- 
mation (MasterCard. VISA, or prepayment) and 
provide instructions on how to play the game. 


Call for Papers 


The conference committee for the 1985 ASME 
International Computers in Engineering Con- 


PC FORTH " 

IBM PC & XT, 
HP-150, 
Macintosh, 

Apple Il, 
CompuPro, 

Sage & CP/M-68K, 
Wang PC, 

All CP/M and 

MSDOS computers. 


ference and Exhibition has issued a call for 
papers that address the theme “Expert Sys- 
tems: A New Dimension in Computer Engineer- 
ing" The venue will be the Sheraton Boston 
Hotel, August 4-8, 1985. 

Papers are solicited in all areas related to the 
research. development, and application of com- 
puters in mechanical engineering with a focus 
on expert systems, including computer-aided 
manufacturing, simulation, robotics. engineer- 
ing software and standards. and finite-element 
techniques. Contributions in the form of a full- 
length paper or an extended abstract are 
sought. 

A November 15, 1984, deadline has been set 
for the submission of abstracts. Three copies 
of the finished contribution must be submitted 
by january 15, 1985. The date for notification 
of acceptance is February 15, 1985. Contribu- 
tions must be submitted to the appropriate 
technical program chairperson. For a list of 
names and addresses, contact the American 
Society of Mechanical Engineers, 345 East 47th 
St.. New York, NY 10017. 


Public-Domain Software 
Sales and Rentals 


Р]:5 Company of Vista, California. offers non- 
copyrighted, public-domain software in its 


Try the professional language offering 
the utmost performance in the shortest 
development time. Transport your ap- 
plications between any of our enhanced 
B3-5tandard compilers or expanded 
32-bit versions. Choose from our wide 
selection of programming tools including 
native code compilers, cross-compilers, 
math coprocessor support, and B-Tree 
file managers. All fully supported with 
hotline, updates, and newsletters. 


Laboratory Microsystems Incorporated al 
Post Office Box 10430, Marina del Rey, CA 90295 
Phone credit card orders to (213) 306-7412 
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Circle 175 on inquiry card. 


original source code. Three software libraries, 
CP/M, SIG/M. and IBM PC, are available. Each 
library is a collection of volumes from a users 
group and is made up of game. utility, and busi- 
ness programs. Computerists can freely copy 
and exchange the libraries using Digital 
Research's CP/M versions 1.4, 2.2, or 3.0 and 
241K-byte 8-inch single-sided single-density 
IBM-3740-format drives. PC-DOS and most 
54-inch floppy-disk-drive formats are sup- 
ported. 

The CP/M Users Group library has 92 
volumes, the SIG/M library offers 148, and the 
IBM PC library has more than 100. Additional 
services include telephone ordering and auto- 
matic updates. 

The complete CP/M library can be rented for 
$45. The SIG/M library rents for $75, and the 
IBM PC library rents for $99.50. Add $7.50 for 
shipping, handling, and insurance. The rental 
term is seven days after receipt. with a three- 
day grace period for return. For more informa- 
tion, contact Р]:5 Co., 1062 Taylor St.. Vista, CA 
92083, (619) 941-0925. 
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Misplaced Lines 


Dr. Antonio Salvadori. associate professor of 
physical science at the University of Guelph in 
Canada, spotted a bug in Stephen Bourne's ar- 
ticle "The Unix Shell” (October 1983, page 187]. 
The five lines on page 190 in the third column 
that begin "is an append command. . .;' should 
be replaced with the following: "is the Shell pro- 
gram called temporarily to execute a file. Files 
have three independent attributes—read, write, 
and execute. If wg is executable, then. . .” 


Sieve of Eratosthenes 
Algorithm Defended 


A BYTE reader wrote us expressing his confu- 
sion over the validity of the Sieve of Eratos- 
thenes algorithm that accompanied Jacques 
Bensimon's March article "STSC APL*PLUS and 
IBM PC APL: Two APLs for the IBM PC" (page 
246). Specifically, the reader became befuddled 
with Mr. Bensimon's BASIC prime-number- 
generating program (listing 2b. page 2541, which 
produces an answer of "1899 PRIMES’ when 
in fact there are only 1028 primes between 2 
and 8191: 

"The problem with this ... program; the 
reader wrote, "seems to be a faulty method for 
incorporating a sure and certain speed-up of 
the ‘standard’ sieve: after discarding all multi- 
ples of 2, .. . one only has to eliminate the odd 
multiples of 3, 5, 7, 11, etc... . After spending 
a lot of time unsuccessfully trying to accomplish 
this using only one FOR. . .NEXT loop. ! have 
come to believe that the most efficient way to 
obtain this speed-up is to eliminate all odd 
multiples of 2, 3, 5, etc.. in a first pass. What 
remains is either prime or a power of 2. A sec- 
ond pass to eliminate 4. 8, 16, 32, etc., leaves 
only the primes. My Turbo Pascal version of this 
runs 10 iterations in about 13.5 seconds: 

We sent a copy of the letter to Jacques Ben- 

(continued) 
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People who buy UDS modems 
arent playing games! 


You can often judge a personal computer user by 
the hardware he selects. If the modem comes 
from UDS, chances are he has a serious invest- 
ment in computer and software, a serious data 
communications requirement and serious com- 
puter-based decisions to make. 

UDS modems offer true pro-quality perfor- 
mance to the serious microcomputer owner. Data 
rates range from 0 to 9600bps. Depending on 
data rate, synchronous and asynchronous 
models may be selected for half- or full-duplex 
communications. Their prices put them within 
easy reach of the serious user. 


If data communication has progressed beyond 
the game-playing stage in your microcomputer 
system, it's time to investigate UDS. The efficiency, 
reliability and potential for faster data transfer can 
add real professional capability. Contact Universal 
Data Systems, 5000 Bradford Drive, Huntsville, AL 
35805. Telephone 205/837-8100; TWX 810-726-2100. 


Universal Data Systems 


(М) MOTOROLA INC. 
information Systems Group 
Circle 314 on inquiry card. 
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(Formerly Warehouse Software) 


DATA 
PRODUCTS 


Call for programs not listed. 


Technical & Other Information (602) 246-2222 
TOLL-FREE ORDER LINE 1-(800) 421-3135 


Call for programs not listed. 


DATA BASE MANAGEMENT SYSTEMS 


Dbase Il and Dbase Ill............. Call 
Fox and Geller Quickcode ......... $159 
Кпоміеддетап................... $275 
Cp ae —————P $330 
NWA ӨЇАЇраК_.................. $350 
ATS Ж, алейне sur Bonae 3 auo $249 
ТОЕ iaa ceo Fn oed вове drained $255 
Ae PB. a Saks oma rl $95 
КҢШАҮ.........................: $175 
Personal Pearl ................... $145 
Fast Facts for IBM PC............. $135 
RBase 4000 ...................... $285 
WORD PROCESSING 

Wordstar, Mail Merge, Correct 

Star, Star Index .................. $345 
МИЙНЕТ а oa чаша a жазса» N $235 
Mail Merge or Correct Star ........ $130 
Microsoft Word With Mouse ....... $295 
Word Регїёбї..................... $295 
Volkswriter for the IBM PC ........ $110 
Volkswriter DeLuxe............... $175 
Aspen Spelichecker................ $36 
Metasoft Benchmark.............. $265 
POBRE icaro eco emn $275 
Peachtext 5000................... $195 
SPREADSHEETS 

(rici. AM эким авва wos элк» PY $89 
EU ORC arg ээ». ээ кажа. ағ $159 
er ge: (ef || «к». „эк, aa $199 
Microsoft Multiplan............... $139 
qug „м. шека „акаа айд» „ай $289 
ACCOUNTING 


TCS. equivalent of Peachtree - Specially 
augmented by Warehouse Software. 
Customized for your IBM PC Terminal 


and Printer - GL, AR, PA, AP, CP/M-80, 
CP/M-86 for PC XT, DOS 1.1, 2.0. 


Each Module . . . $75For All Four $275 
CUMA „...............„-..... CALL 
Dollars & Sence .,................ $115 
MBSI Real World, GL, PA, AP, AR 

Each Module................... $350 
TRANSFER PROGRAMS 
Lu eee ee $85 


BEST PRICE IN U.S. 
FOR IBM PC OR CLONES 
Multifunction Board - Includes Async 


Adapter, Parallel Adapter, Clock with 
battery back-up and Software, 64K 
memory expandable to 512K. 1 year 
warranty $2 


LANGUAGES 

Lifeboat Lattice C Compiler........ $295 
Microsoft C Compiler ............. $315 
Microsoft Pascal Compiler......... $215 
Microsoft Basic Compiler ......... $245 
Microsoft Basic Language ......... $235 
CBASIC 86 for IBM PC............. $135 
FOR PC DOS 

Norton UtilitietS.................... $55 
GUB U PD › а „л. а эзш toot hon $34 
PONE: tS uror resi e $89 
Harvard Project Manager ......... $265 
Microsoft Flight Simulator.......... $38 
HARDWARE 

Hayes 1200 Modem ............... $495 
Hayes 1200b Modem for IBM PC ...$425 
Internal Model for IBM PC ......... $285 
Anchor Signalman 1200baud Modem. ur 
MPI 360K Disk Drives .............. $185 
CDC 360K Disk Drives..... METUIT $215 


1/2 Height Panasonic Drives D/S D/D $185 
10 MB internal hard drive for IBM PC $995 
10MB external hard drive 


ВМРО, „а од esan $1095 
Princeton RGB monitor ............ $470 
COMPUTERS 
Corona or Zenith Computer 

Portable or Desk Top ........... Call 
BOARDS FOR THE IBM PC 
OR LOOKALIKES 
Quadram Color 1.................. $199 
Quadram Color Il ................. $245 
256K Sigma Ram Board ........... $299 
Maynard Sandstar Controller ...... $195 
STB Graphics Boards ............. $285 
Sigma Disk Controller............. $185 
PRINTERS 
Bluechip M120/0 ................. $249 
DENT TE osi oca onera $269 
ВРНЕК... гроша inco Y ишы яз $369 
Okidata 82А ..................... Call 
Okidata 83A ..................... Call 
qund To AM $949 
ОНИЕ ЭИА... tate иче. a da $425 
Okidata 93P...................... $639 
О" oem nip nim $420 
Call on all Epson Models 
Daisywriter 2000 ................ $1030 
i i сыы meter Call 
DRE 7. —É——— Call 
ШЕЮ ЗЮ, ss i э»... „ала... Call 
NEG | ——————— Call 


TERMS: Prices include 3% cash discount. Add 3% for 
charge orders. Shipping on most items $5.00. AZ 
orders +6% Sales Tax. Prices subject to change. 


TOLL-FREE ORDER LINE 1-(800)-421-3135 


WAREHOUSE DATA PRODUCTS 
2701 West Glendale Ave., Suite 6 
Phoenix, AZ 85021 
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FIXES AND UPDATES 


simon, who responded by telling us `.. the 
Sieve of Eratosthenes it certainly is!" According 
to Mr. Bensimon, the figure 1899 is the correct 
number of primes between 3 and 16.383 (ie. 
2 x 8191 + 1) The algorithm avoids even 
numbers entirely because it operates on flag 
vector F of 8191 elements, which represent ail 
odd numbers between 3 and 16.383. The 
variable P steps through the 1899 distinct prime 
values during execution. 


Tiger and Dragon 
Mixed with Wrong Formula 


Dan Rollins's article “A Tiger Meets a Dragon" 
(December 1983, page 457) motivated Mexico 
City’s Ruben Chaves Misrahi to write a Pascal 
program to graph dragons of different orders 
on his Apple ile. In the process. Mr. Misrahi 
discovered a bug that has a solution that may 
not be obvious. 

Mr. Rollinss generalized dragon formula in the 
last column on page 459 is incorrect. According 
to Mr. Misrahi, the correct formula is 


Sin) = п) + d, + Sin – 1) 


using $(O) = О null «sequence 

In a letter to us confirming this bug and its 
correction, Mr. Rollins notes that many of his 
articles readers failed to realize that the Gen- 
dragon program {listing 1, page 460) does not 
have to be used with the plotter emulator 
(listing 2. page 475). In addition, if you replace 
the GOSUB 1500 in line 550 with PSET [X Y). 
you can transport the program to many 
machines. Mr. Rollins also reports that an 
огаег-11 dragon curve can be displayed directly 
on an [BM PC's monitor and printed out with 
a graphics screen-dump program. 


Important Biographical 
Info Omitted 


We inadvertently left out some important 
biographical information about Scot Kamins, 
the author of "Macintosh BASIC" (April, page 
318). Mr. Kamins coauthored with Mitch Waite 
Apple Blackjack: Humanized Programming in BASIC 
(McGraw-Hill/BYTE Books, 1982). He has writ- 
ten a number of manuals for Apple Computer 
Inc., including the Applesoft Programmer's Reference 
Manual and the Macintosh BASIC Reference Manual. 

Mr. Kamins is currently writing a series of 
books on Macintosh BASIC that is to be pub- 
lished in the fall. He is a senior technical writer 
for Technology Translated Inc. (1047 Sutter St., 
San Francisco. CA 94109]. a technical writing 
concem. 

We apologize for our mistake. 


Greater Memory Expansion 


You can expand the RAM of Digital Equipment 
Corporation's Rainbow 100B fy 768K bytes (for 
a total of 896K bytes), not іо 768K bytes as we 
erroneously reported ([une What's New, page 
50). We apologize for the error. 

It comes with 128K bytes of RAM. a pair of 
400K-byte 5%-inch floppy-disk drives, and dual 
Z80 and 8088 processors. Without a keyboard 
or monitor but with CP/M-80, CP/M-86 version 
2.00. and MS-DOS version 2.05, it costs 
$2750. W 


C COMPILERS FOR - 
PC DOS MS DOS CP. M-86 CP.M-80 APPLE JJ, Ile, fic 
COMMODORE 64 RADIO SHACK and MACINTOSH 


AZTEC C86 
Optimized "C" compiler for PC DOS, MS DOS & CP/M-86 
PC DOS, UNIX I/O, math, screen, graphics libraries 
8086 assembler, linker & librarian, overlays 
/PRO-— library source, debug, ROM, MASM & RMAC, 8087, large model 


AZTEC C II 
Optimized "C" compiler for CP/M, TRSDOS & LDOS 
assembler, linker & librarian, overlays, utilities 
UNIX I/O, math & compact libraries 
/PRO¬— library source, ROM, M80 & RMAC 


NEW C COMPILERS 
AZTEC C68K for MACINTOSH 
VAX cross compilers 


C TOOLS & AIDS — 
Z editor (like Vi), C TUTOR compiler, PHACT database, AZTEC C65 
C GRAFX, UNI-TOOLS I, QUICK C, BABY BLUE for PC "C" compiler for APPLE DOS 3.3, ProDOS or COMMODORE 64 
to CP/M cross, QUADLINK for PC to APPLE cross VED editor, SHELL, UNIX & math libraries 


/PRO — library source, ROM, overlays 


CROSS COMPILERS 
Compile & link on HOST —test on TARGET machine 
HOSTS: UNIX, PC DOS, CP/M-86, CP/M-80, VENIX, PCIX, APPLE 
TARGETS: PC DOS, CP/M-86, CP/M-80, APPLE, RADIO SHACK, 
COMMODORE 64, other hosts and targets available 


CAE 


PRICES 

AZTEC C86 C COMPILER AZTEC C Il C COMPILER AZTEC C CROSS COMPILERS TARGETS 
PC DOS MSDOS 249 CP/M 199 PDP-11 HOST 2000 PC DOS 
CP/M-86 249 CII/PRO 349 PC DOS HOST 750 CP/M-86 
BOTH 399 /PRO UPGRADE 150 CP/M-86 HOST 750 CP/M-80 
C86/PRO 499 TRS 80 MODEL 3 149 CP/M-80 HOST 750 APPLE 
/PRO UPGRADE 250 TRS 80 MODEL 4 199 APPLE HOST 750 RADIO SHACK 
2 (VI EDITOR) 125 TRS 80 PRO (3 & 4) 299 VAX HOST CALL COMMODORE 64 
C TUTOR COMPILER 99 MACINTOSH CALL MACINTOSH 
PHACT DATABASE 299 AZTEC C65 C COMPILER 
C GRAFX 99 APPLE DOS 3.3 199 
SUPERDRAW 299 PRODOS CALL 
UNI-TOOLS | 99 E EDITOR 99 


QUICK C 125 TRS 60 RADIO SHACK TAS DOS is a trademark of TANDY. 
APPLE DOS MACINTOSH is a trademark of APPLE. 


MANX SOFTWARE SYSTEMS 


B TO ORDER OR FOR INFORMATION: 

Box к 2 

Sit aE NJ 07701 CALL: 800-221-0440 (outside NJ) 
TELEX: 4995812 


201-780-4004 (NJ) 


Australia: Blue Sky Industries — 2A Blakesley St. — Chatswood NSW 2067 — Australia 61-2419-5579 
England: TAMSY'S LTO — Pilgrim House — 2-6 William St. — Windsor, Berkshire SL4 1BA — England — Telephone Windsor 56747 
Shipping: per compiler next day USA $20, 2 days USA $6, 2 days worldwide $75, Canada $10, airmail outside USA & Canada $20 
UNIX is a trademark of Bell Labs. СРАМ, CP / M-80 and CP / M-86 are trademarks of DRI. PC DOS is a trademark of IBM. MS DOS is a trademark of MICROSOFT. 
N.J. residents add 6% sales tax. 
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Weve made it 
possible for you to 
work with some 
unusual computer 
characters. 


Not long ago, a group of engineers here at Digital Research had 


a genuine brainstorm. 

Introducing VidLink." The software-video technology that will 
hterally revolutionize the way you see your computer. 

Using a cable that connects a Pioneer?LD-700 Laser-Disc Player 


to your Commodore 64" (and soon an IBM®PC or Apple?ID, VidLink 
lets you key up visual information from virtually any videodisc. With 


IBM s a registered tradernark of Intemational Busmess Machines Corporation. Commodore 64 is a trademark of Commodore Business Machines Inc. Apple is a trademark of Apple Computer Inc. Pioneer LD- 700 Laser Disc player is 
a trademark of Pioneer Video Inc a wholly owned subsidary of Pioneer Electronics, Tokyo, Japan Ма ink is a trademark of Digtal Research Inc. ©1964 Digital Research Inc. All nights reserved “Price subject lo fax, shipang and handling. 
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everything from NFL Videoaiscs to a trivia quiz disc like Maze Mania. 

Imagine. Playing games with interactive discs like Murder 
Апуопе?, Apollo 17: Mission to Taurus Littrow or The National Gallery 
of Art. You'll even be free to create your own challenges. VidLink 
lets you invent your own games or programs to work with a wide 
range of existing videodiscs. 

Imagine. The ability to re-program sequences on a videodisc. 
The possibilities are limited only by your imagination. 

Hooking the computer revolution to the video revolution is a snap. 
A VidLink connector cable and cassette-based or floppy software 
running on your computer is allit takes. And instructions are simple 
and fully documented. | 

But perhaps the most unexpected 
feature is the price. Just $49.00* gives 
you VidLink, one of the many visions we 
see in the future of computer-video. 

VidLink is only available direct 
from Digital Research. ТО order yours, 
and titles hke Murder, Anyone?, Maze 
Mania or First National Kiddisc, just 


h Ameri e Visa® 
MsterCardeready Then pickup your Mel DIGITAL 


old-fashioned phone and enter hese JPG RS Neal 


familiar characters: 1-800-227-6703, or т Bobuputérs work" 
in California: 1-800-632-7979. 


ee UNUM EE Fall Videodisc © 1981 courtesy of NFL Films Video Mt. Laurel, New Jersey. The аки Gallery of Art Videodisc ©1983 courtesy of Videodisc Publishing inc New бек New York. 
Space Archive Volume 2 Apaiio 17: Mission to Taurus Littrow Videodisc © 1984 courtesy of Video Иѕоп Associates Lid Madison. New Jersey Murder Anyone? Videodsc © 1983 courtesy of Vomax Inc. nati, Ofna. 
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WHATS NEW 


Compaq Transportable Computers Get Stay-at-Home Brothers 
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C ompaq Computer Corpora- 
tion has expanded its prod- 


uct line to include four desktop 
machines based on a full 16-bit 
8086 processor with a clock 
speed of 7.14 MHz. The new 
machines can use all software 
and hardware for the IBM PC 
and PC XT. the company says. 

Because some telecommunica- 
tions software and games will 
not run properly at the 7.14- 
MHz speed (the IBM's 8088 
runs at 4.7 MHz). the clock can 
be slowed from the keyboard or 
by instructions in software. An 
LED on the front of the system 
unit indicates what speed the 
processor is operating at. 

The entry-level machine in the 
Deskpro line is the Model 1. 
This $2495 machine has a 
single floppy-disk drive and 
128K bytes of RAM. The Model 
2. at $2995, has two floppy-disk 
drives and 256K bytes of RAM. 
The $4995 Model 3 has 256K 
bytes of RAM, one floppy-disk 
drive. one 10-megabyte Win- 
chester-disk drive, and a serial/ 
clock card. The top-of-the-line 
Model 4 costs $7195 and has 
640K bytes of RAM. one floppy- 
disk drive, one 10-megabyte 
Winchester-disk drive. one 
10-megabyte cartridge-tape 
drive for Winchester backup. 
and a serial/clock card. All 
models include a 12-inch green 
or amber monitor, an interface 
for an RGB color monitor, and a 
parallel printer port. 


All models can accommodate 
up to 640K bytes of RAM on 
the main system board and sup- 
port four half-height mass- 
storage devices in the system 
unit. These include combina- 
tions of up to two 360K-byte 
floppy-disk drives (controlled by 
one card, which also can con- 
trol a tape-cartridge drive), two 
IO-megabyte Winchester-disk 
drives (controlled by one card}, 
and one 10-megabyte tape- 
cartridge drive for Winchester 
backup. Technology developed 
for the Compaq Plus transport- 
able with a Winchester drive is 
used to shock-mount all mass- 
storage devices in the Deskpro 


Low-Cost Plotter Produces Four Colors 
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harp Electronics has set a 

$399 suggested retail price 
for its CE-515P four-color plot- 
ter. The CE-515P uses black. 
blue, green, and red pens that 
can be programmed to change 
automatically. The minimum 
shifting width of the ball pens is 
0.2 mm. The size of an alpha- 
numeric character when pro- 
duced in the four-step by six- 
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step mode is 0.8 mm wide by 
1.2 mm tall. !t can handle paper 
up to 8% inches wide and plot 
on postcard-sized documents. 
Roll-feed paper and transpar- 
ency sheets can be used. 

Both EIA standard RS-232C 
serial and Centronics-type 
parallel interfaces are built into 
the CE-515P. The plotter can be 
driven by most microcomputers 


series. A 200-watt, 3-amp power 
supply is standard and can sup- 
port any combination of inter- 
nal mass-storage devices. 

All models have eight expan- 
sion slots, seven full-length and 
one short. The floppy-disk con- 


troller (with parallel printer port) 


occupies one slot in all con- 
figurations, as does the video 
board. Models with hard-disk 
drives add the serial/clock card 
in the short slot and the Win- 
chester controller in a long slot. 
This leaves five long slots and 
one short slot open in floppy- 
disk configurations and four 
long slots open in hard-disk 
units. 


that use BASIC, such as the 
Apple. Other built-in features in- 
clude circle. paint, and axis 
commands. 

Softkey's Keychart is bundled 
with the CE-515P. Keychart. 
which provides IBM PC com- 
patibility, is a presentation 
graphics product. It uses a 
menu-driven fill-in-the-blank for- 
mat to produce a variety of 


The display features auto 
switching between text and 
graphics on the same monitor. 
In alpha mode. the monitor has 
a 9- by 14-dot character matrix 
and overall resolution of 720 by 
350 pixels. The alpha/graphics 
mode drops to a character 
matrix of 8 by 8 dots for a stan- 
dard 80-character by 25-line 
screen or a 16 by 8 matrix for a 
40-character by 25-line screen: 
resolution overall is 640 by 200 
pixels monochrome or 320 by 
200 in four colors or gray levels 
(each pixel requires 2 bits]. 

The IBM PC keyboard layout 
is used, but LEDs have been 
added to the Cap-Lock and 
Num-Lock keys. A lIO-character 
type-ahead buffer is provided. 

The tape system uses 8 tracks 
in a serpentine pattern with 59 
tracks per inch and 158 blocks 
per track. Recording density is 
6400 bits per inch encoded 
using MFM method. Data 
transfer rate is 250K bits per 
second. 

Software. except for a 
diagnostics disk, is not bundled. 
Compaq's MS-DOS 2.11 and 
BASIC cost S60. A tilt-and-swivel 
stand for the monitor is $50, 
and a small platform to allow 
storing the keyboard under the 
system unit is S50. 

For more information, contact 
Compaq Computer Corp., 20333 
FM 149, Houston, TX 77070, 
(713) 370-7040. 

Circle 600 on inquiry card. 


multisized charts. 

Sharp is working with a 
number of software houses to 
make a substantial software 
base for the CE-515P. Contact 
Sharp Electronics Corp.. 
Systems Division. 10 Sharp 
Plaza, Paramus, NJ 07652, (201) 
265-5600. 

Circle 601 on inquiry card. 
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The automatic transmission 
50 differential. 


with а $ 


What a way to travel! The Password" modem is 
geared to transmit up to 120 characters a second 


from anywhere to anywhere else in the country at 


the push of a button. Adjusts automatically to any 
speed — moving at a high of 1200 baud, or 
down-shifting all the way to 300 baud. 
Totally compatible, it lets any micro- 
computer phone-communicate with 
any other microcomputer. Easily 
portable, it parks almost any- 
where thanks to the convenience 

of Velcro™ strips. 

The Password modem turns 7 
out text ten times faster than. j 
an expert typist — sends thou- 
sands of words by phone for | 
less than RALIS mail. At id 


d poster size reprrn 


comes through in the clutch by automatically 
dialing or answering your calls. Now look at the 
sticker price! At $449, we're about $250 less than 
the best-known modem. A very sizeable differ- 
ence. Especially considering that both send and 
receive at the same speeds, and both carry 

a two-year limited warranty. 


The Password modem. High per- 
4 formance at a compact price. 


PASSWORD” 
"- by: X ru ee Inc. 


o M M |. Washin gton 
| | eee - 60607 Hs 


(12) ) 733-04 497 


mue s 
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WHAT'S NEW 


MS-DOS Portable, Pivot Has Modem, Drive Built In 


Р ivot, a portable 16-bit com- 
puter from Morrow, com- 
bines a modem. clock, calcula- 
tor, and 5%-inch floppy-disk 
drive in a 9-pound package. It’s 
available in three 128K-byte ver- 
sions, with prices starting at less 
than $2500. 

Pivot uses Microsofts MS-DOS 
2.0 operating system, which pro- 
vides access to hundreds of 
business applications. It's based 
on the CMOS 80C86 micropro- 
cessor and comes with a 16-line 
by 80-character, high-resolution 
LCD display. 

The battery-backed real-time 
clock/calendar is accessed by 


10-Net: IBM PC Network 


the clock icon on the Pivot's 
keyboard, which has 63 pro- 
grammable keys. 10 function 
keys, and a 22-key calculator 
overlay. If you need to know the 
time in Japan. you can get the 
correct time there by locating it 
on the world map Pivot can 
display. The four-function cal- 
culator will accept up to 256 
entries of 16 digits each. and it 
automatically inserts decimal 
points and commas. 

The built-in modem operates 
at 300 bps under AT&T 103 pro- 
tocol. ROM-based software lets 
Pivot emulate a dumb terminal 
for data communications with 
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electronic services. You can exit 
an applications program, access 
a database, and insert retrieved 
data into the application. With 
communications software, you 
can have a full-duplex modem 
with auto-answer and auto-dial 
features for both tone and 
rotary-pulse dialing. 

All versions of Pivot run on 
12-volt DC power. An optional 
rechargeable |.5-pound VCR 
nicad battery provides up to 
five hours of additional power. 
The battery module fits inside 
Pivot and costs $50. Pivot 
measures 13 by 13 inches when 
open. When shut, it measures 
13 by 5.6 by 9.5 inches. 

The Pivot family includes one 
or two double-sided. double- 
density 54-inch floppy-disk 
drives using nine-sectored IBM 
PC format with memory capaci- 
ties of up to 512K bytes and 
bit-mapped graphics with 480- 
by 128-pixel resolution. They 
have three interface ports: a 
parallel port that mimics IBM 
PC 10, an RS-232C serial port 
with programmable data rates 
from 300 to 19,200 bps, asyn- 
chronous or synchronous, and 
an RIIIC port to connect the 
modem to standard telephone 
lines. For complete details. con- 
tact Morrow Inc.. 600 McCor- 
mick St, San Leandro, CA 
94577, (415) 430-1970. 

Circle 602 on inquiry card. 


ox Research markets a kit of 

hardware, software, and 
utilities for linking IBM Personal 
Computers into a high-speed 
local-area network. With 10-Net 
users can share applications, 
files, storage devices, and 
printers. 10-Net costs $695 per 
user. 

10-Net does not require a 

dedicated file server. It works 
with twisted-pair cabling and 
operates at 1 million bps. 
10-Net extends up to 3000 feet, 
and repeaters increase its range 
to ! mile It's Ethernet-com- 
patible with regard to message 
formatting and addressing. 
Record locking and several 
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levels of password security en- 
sure file and data integrity. Net- 
work utilities provide a calendar 
and electronic mail. 

As a complement to 1O-Net, 
Fox Research has released a 
network version of its 10-Base 
relational database-management 
system. 10-Base permits single- 
query access to multiple files, 
and it places no restrictions on 
the number of files that can be 
created. A bridge feature lets 
you exchange information with 
more than 100 popular micro- 
computer programs, and a 
forms manager lets you design 
custom screens and forms. 

The network version lets you 


set up a distributed database. 
With the assistance of a system 
configuration table, you can 
locate 1O-Base's data dictionary. 
files, and other resources any- 
where within the network. Its ar- 
chitecture provides for 65- 
Character path names. 

Minimum system requirements 
are an IBM PC, PC XT. or com- 
patible, PC-DOS 2.0 or later, 
128K bytes of RAM. and a disk 
drive. The network version of 
10-Ваѕе is $895 per network 
system. Additional manuals are 
$75. Contact Fox Research Inc.. 
7005 Corporate Way, Dayton, 
OH 45459, (513) 433-2238. 
Circle 604 on inquiry card. 


Five Programs 
Constitute Enable 


E nable for the IBM PC com- 
prises five integrated 
software modules: word pro- 
cessing, spreadsheet, graphics. 
database management, and 
telecommunications. You can 
generate a graph from the 
spreadsheet, then insert the 
graph and spreadsheet in text 
and print the whole package. 
You can select information for 
the database using Enable's 
query language and insert it 
anywhere without worry 
because Enable automatically 
expands the column length and 
modifies formulas. 

It uses a master control 
module (MCM) that supervises 
the activities of each module 
and serves as the sole interface 
between you and the modules. 
It has a consistent set of com- 
mands. English-language menus 
with explanatory messages are 
available in each module. Menu 
options can be selected with 
the cursor or a keystroke. Ex- 
pert commands that bypass the 
menus are available. 

Enable lets you run one ap- 
plication, one communications, 
and one printing program con- 
currently. Its macro facility can 
record keystrokes and com- 
mands as they are executed. 
You can edit stored commands 
with the word processor. 

Enable provides up to eight 
separate windows that you can 
size, shape, overlap, or zoom to 
full-screen length. Data can be 
cut and pasted from window to 
window with a minimum of key- 
strokes. Files created by such 
programs as dBASE II, Lotus 
1-2-3, WordStar, VisiCalc, 
EasyWriter I, and Volkswriter can 
be used without rekeying or 
conversion. Enable can create 
files in the proper format for 
each of these programs. 

Two disk drives and 192K 
bytes of memory are required. 
It lists for $695. For full details 
on the word processor's editing 
features or the seven graph 
types of the graphics module. 
contact The Software Group. 
Northway Ten Executive Park. 
Ballston Lake, NY 12019, (518) 
871-8600. 

Circle 603 on inquiry card. 
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Our Family Tree Is Growing Again 


SBC-I А мо user multiprocessing (um | ТЕТЕ 
5-100 slave complete with а 2-80 CPU mr ae, 
(4 or 6 MHz), 2 serial ports, 64K RAM, 
and 2K FIFO buffer for each user! A 
cost effective way to add users to 
vour multiprocessing svstem. 


SBC-1 A multiprocessing 
slave board computer with 

Z-80 CPU (4 or 6 MHz), 

2 serial ports, 2 parallel ports, 
and up to 128K RAM. Provides 
unique 2K FIFO buffering for 
system block data transfers. 

When used with TurboDOS or 
MDZ/OS the results are 
phenomenal! 


HD/CTC A hard disk and 
cartridge tape controller 
combined together on one 
board! A 2-80 CPU (4 or 6 
MHz); 16K ROM, and 
up to 8K RAM provide 
intelligence required to 
relieve disk VO burden 
from host system 
CPU. Round out you! 
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Preprogrammed Hero 


H eath's preprogrammed 
personal robot, Hero Jr., 
roams, explores, sings, and 
speaks English. It'll wake you in 
the morning (a 10-minute 
snooze period is built-in), play 
games, and guard your house 
with an optional security 
system. A Motorola 146818 
CMOS 100-уеаг calendar/clock 
provides the date. day of week, 
and time, and it adjusts 

itself for biannual time 
changes. 

Hero Іг. trundles about ran- 
domly on its three wheels, and 
a wireless remote control lets 
you drive it around. For sound 
sensing, it has a 256-bit resolu- 
tion sound sensor with adjust- 
able range and a 200- to 
5000-Hz bandwidth. A 256-bit 
resolution light sensor with ad- 
justable range and a 25-deeree 
reception angle is provided. Its 
ultrasonic sonar can accurately 
measure distances from 4 
inches to about 25 feet. Speech 
synthesis equipment includes a 
Votrax 5С-01. with 4 pitch levels 
and 64 phonemes. 

It can carry up to IO pounds 
on a 94-cubic-inch compart- 
ment. A 17-key keypad lets you 
modify its personality or initiate 
a special task. Eight data LEDs 
flash in time with its speech or 
indicate sound levels when it 
listens. Rear connectors include 


Input Console Eliminates Rote Commands 


olyte] Computer Products 

Keyport 300 is a 300-key 
programmable input device for 
the home. office. and school. 
Available for the Apple Il series, 
the Commodore 64, and the 
IBM PC or PC XT. Keyport uses 
interchangeable overlays known 
as Keyware. These overlays 
organize the commands associ- 
ated with. for instance, a 
spreadsheet in such a fashion 
that anyone, regardless of com- 
puter expertise, can use the 
program immediately. The need 
to learn a command language is 
eliminated. 

With the Keyware overlays. 
Keyport translates commands 
into languages the computer 
understands. It uses single 
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keystrokes, and the command 
outlines are written in plain 
English. 

A library of preprogrammed 
Keyware overlays for spread- 
sheet. word-processing, and in- 
tegrated programs is available. 
You can create custom overlays 
using Keyport’s programmable 
keys. 

Keyport 300 uses a membrane 
keyboard; it has no integrated 
circuits or moving parts, It 
measures 94 by 12% inches. To 
use this system, you plug Key- 
port into the computer, load a 
Keyware disk. fit the program 
overlay onto Keyport. and begin 
programming. 

A larger version of Keyport. 
the 717, which features 717 pro- 


grammable keys, is available for 
the Apple only. 

An Executive Keyport 300 
package. complete with word- 
processing. spreadsheet. and 


a charger jack, on/off switch, 
sleep switch, and an R&232C 
interface. 

The operation of Hero Jr's 
personality traits can be in- 
creased or decreased through 
software. A Hero Jr. BASIC car- 
tridge permits programming 
through its RS-232C port. Addi- 
tional preprogrammed game/ 
entertainment cartridges will be 
available. 

Hero Jr. uses a Motorola 6808 
microprocessor. It has 32K 
bytes of monitor ROM, 8K bytes 
of RAM, and provisions for up 
to 16K bytes of ROM or RAM 
as well as for 4K or 8K bytes of 
plug-in ROM cartridges. It's built 
with three circuit boards: micro- 
processor, power supply/sense, 
and keyboard. Two Motorola 
6821 parallel interface adapters 
are incorporated into its design. 

For steering. it uses a 
180-degree rotation. stepper- 
type motor, and a 12-volt DC 
motor for the drive. It's 
powered by two 6-volt, re- 
chargeable lead/acid gelled- 
electrolyte batteries: two op- 
tional cells double operating 
time. It stands 19 inches tall and 
weighs 21.4 pounds. 

Hero jr. costs approximately 
$1000. Contact Heath Co.. Dept. 
150-375, Hilltop Rd.. Benton 
Harbor. MI 49022. 

Circle 605 on inquiry card. 


graphics demonstration overlays, 
is available for $299. The 
Keyport 717 with educational 
software begins at $179. Con- 
tact Polytel Computer Products 
Corp.. Suite 310, 1250 Oakmead 
Parkway, Sunnyvale, CA 94086, 
(408) 730-1347. 


Circle 606 on inquiry card. 


(continued) 


| INPUT / OUTPUT TECHNOLOGY, INC. 


25327 Avenue Stanford, Unit 113, Valencia, CA 91355 ° 


DUAL GPIB-488 INTERFACE 
BOARD 


A Stand-Alone, Independently Controlled 
Dual Channel |IEEE-488 1/0 Processor. Ir- 
terface Activity Modes for Controller-in- 
Charge, Controler Assigned or Terminal 
Bus Slave, end all Interface Functions are 
handed transparent to Host Syster CPU 
through an or-board CPU end OMA, corr 
troller. User Friendly operation. 


АБТ, P/N 527908-800-102 


AGS COLOR GRAPHICS BOARD 
Programmable resolution up to 512 x S12 
pixels with 4 local video planes and orr-board 
graphics processor. Color mapper allows 16 
colors from a palette of 4096. Light pen 
input. Plus core ... 

AGT, P/N 2748-300-101 


12-BIT A-D-A CONVERTER 
BOARD 


8 Channel A-D: 12 microsec. Conversion, 
SOKHz Sample Hate, Prognrarnrnable 
Gains, Offset and Diff,/Single Modes. 

В Channel О-А: 2 microsec. Settling, 
Bipolar Y or Unipolar | Output, Prograrm- 
rnable Reference levels, bua-Ported Сагы 
nel Refresh RAM. 16/8-Bit Data 
Transfers vie 1/0 or Memory Mepped 


AGT, P/N 52748-900-101 


BAR CODE PROCESSOR BOARD 


The SerTender is e stand-alone I/O Pro- 
cessor thet reads and prints most common 


Rar Codes. Includes bi-directional reading, 
wand interface, clock/calendar with battery. 
Extensive documentation and software. 


AGT, 52748-500-101 Without and 


467 S52748-500-2071 ith Wand 


[805] 257-1000 


Uncompromising Additions to your S-100/IEEE-696 BUS 


PERIPHERAL SUPPORT 
BOARD 


Two Serial SYNC/ASYNC Ports with 
RS-232, TTL or Current Loop Outputs, 
three &8-Bit Parallel Ports, three Timers, 
Real Time Clock/Cslender end Response 
Programmable Interrupt Controller. Small 
Proto Ares with +5 and 12v. 


AGT, P/N 597d4B8-150-101 
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MULTI-PURPOSE 
PROTOTYPING KIT 

Industrial Quality with Plstecd Thru holes for 
Wire-VW/reap or Solder projects. Complete 
with +5, + 12% Regulators, Bus Bar, Filter 
Capscitors, and Manual. 


P/N 52748-450 Circle 157 on inquiry card 


ALSO AVAILABLE: MULTI-FUNCTION 1/O BOARD, SMART PROTOTYPING KIT, 19BKxB/64Kx16 STATIC RAM MODULE 
SPECRICA TIONS SUBJECT TO CHANGE WITHOUT NOTICE. 


WHAT'S NEW 


SagePaint Drawing Program 
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Portable Drive for 
Notebook Computers 


he Bullet, a mass-storage 

system for such notebook 
computers as the Radio Shack 
TRS-80 Model 100. the Olivetti 
M-10. and the NEC 8201, is pro- 
duced and manufactured by 
Holmes Engineering. It plugs 
directly into the computer's 
RS-232C port and operates 
using menu-driven commands 
from the computer. Power is 
drawn from rechargeable bat- 
teries or from a battery 
charger/power transformer. 

The Bullet uses thin wafer-type 
tape cassettes; each can store 
up to 64K bytes of data on its 
continuous loop. A ROM-based 
operating system gives the 
Bullet a rapid load/save 
response time: for example. a 
lOK-byte file can be saved and 
verified in about 40 seconds. 

It's housed in a cabinet that 
complements the Model 100% 
color. The 334-pound Bullet 
measures 8 inches wide, 5% 
inches deep, and 2% inches 
high. With cables, wafer tape. 
manual. and battery charger/ 
power transformer, the Bullet is 
$369.95, Contact Holmes Engi- 
neering Inc.. 5175 Green Pine 
Dr.. Salt Lake City, UT 84107. 
(801) 261-5652. 

Circle 608 on inquiry card. 
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agePaint is a color-graphics "paints" than the eight pure 
drawing program from Sage colors that are supplied. 


Computer. The user can select functions 
Written in UCSD Pascal. it from a menu of graphic icons 
runs on a Sage li or IV com- displayed on screen. The pro- 
puter enhanced by the Pluto gram can draw brush strokes 
graphics subsystem. The pro- and thin lines, erase, fill an 
gram uses a three-button mouse enclosed area, copy and modify 
to draw eight-color graphics in rectangular areas of graphics. 
288- by 568-pixel resolution. and enter text in one size. 
Using the metaphor of pen and SagePaint's price was not 
ink, the user can mix fore- available at press date but was 
ground and background colors estimated to be about $400 for 
to create a wider variety of the program itself and S1000 


for the source code. 
For further information, direct 
Photo I: SagePaint's color mixing your inquiries to Sage Com- 
palette. On the left-hand side of the puter, 4905 Energy Way, Reno. 
screen, you can select functions from МУ 89502, (702) 322-6868. 
the icon menu. Circle 607 on inquiry card. 


Intelligent Copier/Printer Uses 68000 
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he K-2 intelligent copier The print engine uses a two- proportional spacing. All charac- 

printer from Kentek Infor- component dry toner that is ters can be rotated. 
mation Systems has the ability heat and pressure fused. Font selection and manage- 
to merge multiple fonts, custom- Two paper cassettes are avail. ment is controlled by the host 
ized logograms and signatures, able to feed 16- to 64-pound computer and limited only by 
and business graphics. It uses bond. letterhead. transparencies, the capacity of the floppy disk. 
electrophotographic technology pressure-sensitive labels. per- Disks are capable of storing 
and is designed to print letter- forated sheets, and envelopes. more than 30 fonts of 154 char- 
quality text and graphics from Paper sizes range from 5% by acters each. 
virtually any host micro- 8% inches to 8% by 14 inches. Connections are through 
computer. Envelope sizes are 8% by 4% either an RS-232C or an RS-422 

Its on-board intelligence inches to 64 by 3% inches. port. The K-2 supports three 

centers around a Motorola The K2 supports character asynchronous protocols at con- 
MC68000 microprocessor, sup- variables, including line density current levels. Pricing begins at 
ported by a 54-inch floppy in standard text of 5, 5.33, 6, 8. less than $10,000. Contact 
disk. It can perform a variety of and 24 lines per inch. Line Kentek Information Systems Inc., 
program control functions rang- spacing is available in single. Six Pearl Court, Allendale, NJ 
ing from the selection of page double, triple, half, and one and 07401. (201) 825-8500. 
sizes, print orientation, and a half. Character pitches include ^ Circle 609 on inquiry card. 
fonts to the generation of highly 10, 12, and 15 with or without (continued on page 431| 


complex vector graphics such 
as computer-aided designs, 
statistical symbols, line draw- 
ings, and technical diagrams. 
The data stream of text and 
graphics can be fed from your 
computer to the K-2's on-board 
controller. In turn. the controller 
computes the corresponding all- 
points-addressable bit-map pat- 
tern for transfer to the LED ar- 
ray printing head, which is 
focused on an organic photo- 
conductor belt. [t yields a 240- 
by 240-pixel-per-inch image at a 
rate of 12 pages per minute. 


"Heaven Knows How I'd Keep Track of My Flock 
Without Infoscope." 


Before we got Infoscope, I frankly didn't know what to do with our church's 
personal computer. Now I don't know what I'd do without it. Infoscope lets me put 
virtually anything in our computer, and take anything out in whatever form I need. 
Ican see how a business could use data management like that. But my "business" 
is my congregation — and I never knew my congregation so well before. 

Wait till you see what we get out of Infoscope ... 


"Our Computer Never Did 
So Much Before." 


I've got every church member in 
here. Names. Addresses. Children. 
Anniversaries. Pledges. Special needs. 
Volunteer projects. Infoscope makes it 
easy to enter information. If I make a 
mistake (no man is perfect), Infoscope 
suggests an alternative. 


If I misspell a word, Infoscope 
suggests the right spelling. Politely, 1 
might add. None of this SYNTAX 
ERROR business. I don’t need 
scolding. 


I Forget Anniversaries. Infoscope 
Doesn't. 


Once I've entered the data, I just ask 
Infoscope to pull out all anniversaries 
of our members for, say, January. 
Before I can blink my eyes, I've got it. 
I remember birthdays the same way. 
My congregation thinks it’s wonder- 
ful, the kind of memory I have. It's 
hard to believe that pastors used to 
keep all this in their heads. Or, forgive 
me, but maybe they didn’t ... 


р Infoscope for the IBM Persona] Computer / serial ИЙ 
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Building Fund Pledges Here. 
Contributions Here. 


Anytime you want to compare 
data, Infoscope lets you create 
windows. 


_Infoscope for the IM Nun TL pni "m 


51,000.88 15 Jul 84 sagot | | 
$50.90 5 ay Û۹ 3256.00 | | 


I can see our pledge list in one 
window, and 


contributions in another. The only 
thing Infoscope doesn't know is that 
Bill Martin is late paying his pledge 
because Sue has been sick. That's my 
department. 


I Can Create a Window for At Last, Our Computer Performs 
Everything. Miracles. 


For example, Vacation Bible It just took the right program. With 
School. In one window, I pull ош and  Infoscope, we can enter data ... sort it 
display all the volunteer teachers. In 
another, I scroll through last year’s 


ze Infoscope for the EBM Personal Computer / serial 8100001 


students. In another, all the class | ари 
projects. | 


... compare it in expanding movable 
windows ... even pull out data from a 
larger data base. No software ever did 
so much to make a microcomputer so 
valuable. I swear by — well, I ap- 
preciate very much what it does for 


And so on. I can make each 
window as large as I want, and put it 
anywhere on the screen I want. 


f m Infoscope for the IBM Personal Computer / serial 100001 


For choices, ?.for Mlp, or tyre 
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* Infoscope operates on data in 
RAM, so it's 4 to 100 times faster 
than other information 
management programs. For a 


| К demonstration, see your retailer. 
MIC STUF Or, write for details: 


1000 Holcomb Woods Parkway / Roswell, Georgia 30076 
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Cirde 212 on Inquiry card. 


ASK BYTE 


Conducted by Steve Ciarcia 
TI KEYBOARD FOR IBM PC? 


Dear Steve, 

Having seen the Texas Instruments PC key- 
board (November 1983 BYTE. page 232) and 
owning an IBM РС, | feel as Bobbi Bullard does, 
that T! "started out right" in designing its 
keyboard. Is it possible to convert the ТІ PC 
keyboard to work with the IBM PC? If it is pos- 
sible, what would be involved in the conversion? 

WILL MADISON 
Anchorage. AK 


While It is probably possible to adapt the 
Ti Professional Computer's keyboard to the 
IBM PC, it would require extensive changes to 
the IBM BIOS {basic input/output system) 
keyboard-interpretation routine and possibly 
some hardware changes—not an easy task. 

Alternatives do exist, however, if you want 
to get a keyboard with a softer touch and 
move the much-maligned left-hand Shift key 
and the Return key to a more conventional 
location. A few keyboards on the market, while 
they make no attempt to duplicate the TI Pro- 
fessional's 97 keys, may satisfy your needs. 
Some of these are produced by Key Tronic 
Corp., POB 14687, Spokane, WA 99214; Maxi- 
Switch Co., 9697 East River Rd.. Minneapolis, 
MN 55433; and Qubie Distributing, 4809 Calle 
Alto, Camarillo, CA 93010. Advertised prices 
for these keyboards are in the $200—$300 
range. 

A cheaper alternative is to use one of the 
keyboard-customizing programs that modify 
the keyboard interrupt-service routine to 
change some of the key functions to your 
specifications. Some of these are Keyswapper 
2.0 from Vertex Systems, 7950 West 4th St., 
Los Angeles, CA 90048; Magic Keyboard from 
Lifeboat Associates, 1651 3rd Ave., New York, 
NY 10028; ProKey from RoseSoft, POB 45808, 
Seattle, WA 98105; and SmartKey II from 
Heritage Software, 2130 South Vermont Ave., 
Los Angeles, CA 90007. 

i hope one of these options will meet your 
requirements with less work than adapting the 
Ti keyboard.—Steve 


CP/M FROM APPLE Il TO C-64 


Dear Steve, 

[ have been searching for a way to transfer 
data from an Apple Il CP/M disk to Commodore 
1541 diskdrive format. | want to use the Com- 
modore 64 with a Z80 cartridge and CP/M 2.2. 
| have seen disk-format converters available for 
other machines. 

DARWIN YU 
Livingston, NJ 
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i am not aware of a format converter that 
will change Apple II CP/M disk files to the Com- 
modore 1541 format. The Commodore CP/M 
implementation is new and has not yet gained 
widespread use. 

Files can be transferred from one machine 
to the other by the use of serial ports and 
some communications software. The transfer 
can be accomplished either by means of a 
modem or by direct connection through a 
serlal cable. The files are then uploaded or 
downloaded as required. 

Many communications software packages 
are available for each computer. Consult the 
ads in BYTE or machine-specific magazines for 
manufacturers.—Steve 


QUESTIONS ON APPLE 
AND BASIC 


Dear Steve, 

1 have an Apple lle with two disk drives, a 
Gemini-10X printer, and a Monitor 111. First, what 
is a good inexpensive program or peripheral 
device to speed up the processing time of my 
computer? 

Second, | have an 80-column card in the aux- 
iliary slot. I want to know if any other card can 
be used in Slot 3 while the 80-column card is 
in use? If so, which ones or what type? 

Finally, can the Einstein compiler (January. 
page 349) be used to compile copy-protected 
programs? 

MELVIN C. ETHERIDGE 
Camp Lejeune, NC 


You can speed up the processing time of 
your Apple Iie in several ways. The one best 
suited to your application, however, depends 
on the type of program. For example, If your 
program requires a lot of disk interaction, a 
RAM disk will greatly Improve speed. If your 
program does a lot of number crunching, the 
RAM disk will not be effective. A faster 
microprocessor can result in speed increases 
of three to four times. 

Alpha Logic Business Systems (4119 North 
Union Rd. Woodstock, IL 60098, {815) 
568-5166) sells the Accelerator I! board ($599), 
which increases the processor speed by three- 
and-a-half times, and the Saturn 32K-, 64K-, 
and 128K-byte memory boards ($219, $349, 
$499) with software to use the board as a RAM 
disk. Omega Microware (222 South Riverside 
Plaza, Suite 2234, Chicago, IL 60606, (312) 
646-4844) sells the Ramex 128K, a multipur- 
pose expansion card with disk-emulation soft- 
ware ($499.99). 

The Apple Ile maps the auxiliary connector 
as Slot 3 to maximize compatibility with ex- 


isting 80-column software. When one of the 
ile 80-column text cards is plugged into this 
connector, a PR#3 command enables this card 
and disables the ROM (read-only memory) or 
firmware on any card plugged into Slot 3. 

The Einstein compiler (or any other BASIC 
compiler) converts a BASIC program into a 
machine-language program that executes 
faster.—Steve 


MONOCHROME GRAPHICS 
ON A PC 


Dear Steve, 

] have an IBM PC with its monochrome-dis- 
play and printer-adapter card, colorgraphics 
card, and monochrome display. | want to get 
the monochrome graphics output from my 
display—without spending more than $100. 

I know that some vendors have introduced 
a simple interface circuit to enable the IBM 
monochrome display to be connected with the 
color/graphics card to get the result. 

Please tell me if this method is technically and 
economically suitable. Will it do any harm to 
the monochrome display? Also, please describe 
in a future BYTE how such a circuit is built, if 
possible. 

MATTHEW LIM 
Republic of Singapore 


The iBM monochrome display is designed 
to work at a horizontal sweep rate of 18 kHz 
and a vertical scan rate of 50 Hz. This differs 
enough from the NTSC (National Television 
System Committee) sweep rates output by the 
graphics-display adapter to cause problems. 
IBM warns that operating the monochrome 
display from the graphics adapter will damage 
the display. | have also heard of damaged 
power supplles in these displays from 
operating this way. 

For this reason, I don't recommend using the 
monochrome display with the color-graphics 
adapter. Instead, | recommend that you buy 
an Inexpensive monochrome monitor that 
follows NTSC standards, many of which are 
available from advertisers in BYTE for around 
$100, that will give as good a graphics display 
as the IBM monochrome display. This gives the 
added advantage that both monitors are 
avallable on your system, so you can have the 
excellent text display of the monochrome- 
display system with the ability to switch to the 
graphics display when doing graphics. Pro- 
grams such as Lotus 1-2-3 make this switch 
automatically when both display systems are 
installed. 

A pair of programs in the IBM BASIC Manual 

(continued) 


Free and Easy 


S MODEL 
sing a Business S DXY800 oland DG's 
Plotter is difficult SS DXY-800 
and expensive, "n KeyChart 
right? Wrong! That's the way F package is available 
things used to be. Roland DG's for most popular personal 
new hardware/software computers. Just plug it in, and 
package not only makes within minutes you'll be 
plotting easy, it also makes creating the kind 
part of the deal free! b. E of graphics you 
During the "d thought 
months of a might take 
April, May and 1 days of pro- 
June with the 4 м SS gramming. 
purchase of a | SS ' All of this 
| Roland DG E S comes to 
DXY-800 8-Pen X-Y | N you for the | 
Plotter, you get the к. DXY-800's 
KeyChart Presentation i FN normal low retail 
Graphics Software to run the x MAU 7 price of $995.00. 
plotter—Absolufely Free! A : KeyChart, normally 
savings of $375.00. priced at $375.00 is 


At the heart of the package is 
the Roland DG DXY-800 X-Y 
Plotter, (the lowest priced 8-pen 


included at no additional 
cost. For those who don't 
need multi-pens, Roland DG 


plotter on the market). The also makes a single pen 
DXY-800 is an 8-pen intelligent plotter (the DXY-101), also 
plotter offering an 11" x 17" plot eyChart bundled with KeyChart for 
bed, Centronics paralle! and graphics only $750.00 
RS-232 serial interfaces, and software Why not let the Roland DG 


can also be used in either a is high-quality, : graphics 
horizontal or vertical (60 quick, and easy. Y à system 
| degree inclined) aae to Ра -— Dr improve 
conserve your e ants to AS the 
desk-top space. te nd DG, | fe quality 
Use regular paper KeyChart |} 3 of your 
or even acetate can IT fo | | business 
ou for free. || : 

ж fake the But 
projec tion ми d 
„= dd out of your | eres 
KeyChart, prob- es X E "his kind of free and 
ably the quickest, A 2 easy dealing isn't going to last 


forever, just until June 30th. 
For a dealer near you contact: 


and easiest software 
program for generating 


presentation-quality | Roland DG, 7200 Dominion 
business graphics. You don't. ® Circle, Los Angeles, CA 
have to be a programmer to use 90040, (213) 685-5141. 
KeyChart. lt is completely 
menu-driven and can provide 
automatic default values for | 
every characteristic. Load in mei der E 
your data from the keyboard, or Software Products Inc 
Lotus and 1-2-3 

from almost any electronic are trademarks of 

Lotus Development Corp. 


spreadsheet, including Lotus 
1-2-3. 


Roland 0G 
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ERG/68000 


MINI-SYSTEMS 


LJ 


Full IEEE 696/5100 Compatibility 
HARDWARE OPTIONS 


8MHz, 10 MHz, or 12 MHz 
68000/68010 CPU 

68451 Memory Management 
Hardware Floating Point 
Multiple Port Intelligent 1/0 
64K/128K Static RAM (70 nsec) 
256K/512K/1MB Dynamic RAM (150 
nsec) 

Graphics-Digital Graphics 
CAT-1600 

DMA Disk Interface 

SMD Disk Interface 

v” or Y?" Tape Backup 

5%" or 8" Floppy Disk Drives 
5MB-474MB Hard Disk Drives 
7/10/20 Slot Back Plane 

20 or 30A Power Supply 

Desk Top or Rack Mount Encl. 


SOFTWARE OPTIONS 


OoOOoooOooO п 20000 A 


68KFORTH' Systems Language 
CP/M-68K^O/S with C, 68K-BASIC’, 
68KFORTH!, FORTRAN 77, EM80 
Emulator, Whitesmiths' C, PASCAL 
ÛÎ IDRIS? O/S with C, PASCAL, 
FORTRAN 77, 68K-BASIC', CIS 
COBOL‘, INFORMIX: Relational 
DBMS 
Û uNixe SYS V 0/5 with C, PASCAL, 
FORTRAN 77, BASIC, RM COBOL’, 
ADA‘, INFORMIX, Relational DBMS 
VED 68K Screen Editor 
Motorola's MACSBUG and FFP 
Package 


mu 


mu 


Trademark 'ERG, ?Digital Research, 
Whitesmiths, ‘Micro Focus, RDS, 
inc., Bell Labs, "Ryan McFarland, 
U.S. DoD 


30 Day Delivery - OEM Discounts 


since 1974 


Empirical Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
(206) 872-7665 
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ASK BYTE 


(Appendix |, page 8) switch the output back 
and forth between monitors. A more versatile 
program, VMODE by Ray Duncan, was 
published in the September 1983 issue of Sof 
lalk for the IBM PC (page 178).—Steve 


REPLACING THE APPLE П 
KEYBOARD 


<взаеввптетеваете‚еватәеатттәтаватезәттевт еен 


Dear Steve, 
| have three questions І would like answered. 
What do I have to do to replace the Apple Il 
keyboard? Can 1 use an Apple-compatible disk 
drive on an IBM PC? What can 1 build or buy 
to allow me to access the game I/O port as a 
plug-in socket from outside the Apple Il 

cabinet? 

DAVID A. FONG 
San Jose. CA 


The Apple II keyboard plugs into a socket 
on the motherboard. A replacement keyboard 
can be added simply by plugging its cable in- 
to this socket. Several keyboards are available 
for the Apple il. Some feature preprogramm- 
ed functions, single-keystroke commands, up- 
percase and lowercase, and a full numeric 
keypad. Consult the ads in BYTE or an Apple- 
related magazine for further information. 

The Apple I| disk drives are quite different 
from the IBM PC disk drives even though they 
both use 5 4-inch disks. Apple uses a software 
approach to control many of the disk-drive 
functions; the PC uses on-board hardware. 
Many of the functions required by the PC 
drives are missing from the Apple drives. They 
are incompatible. 

An extension socket can be made from a 
piece of flat cable, a i6-pin plug, and a socket 
to bring the connection outside the computer. 
A zero insertion-force socket facilitates the in- 
sertion and removal of accessories. One com- 
pany featuring several such products ($16.95 
to $34.95) is Happ Electronics Inc., 4640 Island 
View, Oshkosh, Wi 5490], (414) 
231-5128.—Steve 


-64 VIDEO SIGNALS 
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Dear Steve, 

І recently began a project to transform my 
Commodore 64 into a portable unit. ] have a 
used case and monitor originally designed for 
an Osborne ] system. Since the Osborne 
monitor requires horizontal and vertical syn- 
chronizing signals along with an input video 
signal, [ need to convert the composite output 
from the VIC Il chip to the component signals 
So | can see a display. Is there a simple solu- 
tion to my dilemma? 

GREGG PEELE 
Greensboro, NC 


A circuit to separate the horizontal and ver- 
tical synchronizing signals from the composite 
video signal from your Commodore 64 is 
known as a sync separator. A suitable circuit 
was presented in the January 6. 1982 issue of 
EDN. "Sync Separator Provides Speed, Accu- 
racy” by Bradley Albing (page 207) describes 
a method to obtain the desired signals.—Steve 


APPLE SOFTWARE ON S-100 


Dear Steve, 

I'm currently running CP/M on my CompuPro 
20-slot S-100 mainframe using Advance Micro 
Digital's Supernet 5-100 single-board computer 
with an 8-inch Qume Data Track double disk 
drive, a TeleVideo 925 terminal, and an Epson 
MX-80 printer. My problem is that the company 
| work for has its software written for the Apple 
Il; some is standard DOS. and some is 
Apple/CP/M. 

Is there an S-100 beard that can be added 
to my system along with an Apple disk drive 
that would permit the direct use of this Apple 
software or the ability to read the Apple/CP/M 
programs onto my CP/M 8-inch disks and run 
them on my equipment? 

If t use Modem! to transfer the Apple/CP/M 
files to my 8-inch S-100 system, will those pro- 
grams execute acceptably or must | modify the 
program files to make them work? They are ail 
written in BASIC, with which l'm somewhat 
familiar. 

Also, do you know of a computer (desktop 
or portable) that can run Apple, ІВМ, and CPIM 
software interchangeably? 

VERNE CAREY 
Windom, MN 


I am not aware of an S-100 board that wil! 
allow direct reading of Apple software. Since 
the instruction sets for the two processors are 
greatly different, there is no benefit. 

As for transferring Apple/CP/M files to the 
5-100, Modem7 works fine. There should be 
few, if any, changes required, since the BASICs 
for each system are comparable. A direct serial 
connection can be used if the two systems are 
in close proximity. Otherwise, a modem must 
be used. 

If you have an IBM PC and a lot of money, 
you can run Apple, CP/M-80, and IBM software 
on the same machine. The Quadram Quadlink 
card will handle the Applesoft programs, and 
the Trump Card from Sweet Micro Systems or 
the Baby Blue card from Xedex will run 
CP/M-80 programs on the PC. For further in- 
formation, contact Quadram Corporation, 
4357 Park Юг. Norcross, GA 33093, (404) 
923-6666; Sweet Micro Systems, 50 Freeway 
Dr., Cranston, RI 02920, (401) 461-0530; and 
Xedex Corporation, 222 Route 59, Suffern, NY 
10901, (914) 368-0353.—Steve 


ROBOT EYES 


Dear Steve. 
| am presently designing a robot and want 
to give it electronic eyes for recognition and 
data retrieval. In your series, "Build the Micro 
Dam Solid-State Video Camera" (September 
and October 1983). you describe a unit using 
a RAM chip. In this series you did not mention 
how the lens was mounted. I would like to know 
how you did this. 1 would also like to know how 
to make this unit work with three others. These 
four units could have a dedicated 1802 pro- 
cessor that would give out only information that 
was requested from it or that the 1802's pro- 
(continued) 
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Take a dose look under the hood of a Datasouth 
printer. Inspect for loose parts, cheap fittings. Search for 
things that show more concern for speed on the assembly 
line than the communications line. 

You won't find them. Instead you'll find the source of 
the Datasouth reputation: design, engineering and mate- 
rials dedicated exclusively to high performance value. 

Now look closer. 


MORE THAN THE HUM OF ITS PARTS 


Count the moving parts in a Datasouth printer. You 
won't find many. Most of those are dedicated to transport- 
ing the printhead and the paper from point to point with 
optimum speed and accuracy, while the rest of the printer 
sits quietly with the motionless authority of a Stonehenge. 

And thinks. 

Under the hood of every Datasouth printer is a highly 
intelligent microprocessor. Its sophisticated brainwork elimi- 
nates the need for many parts still common in other printers, 
and optimizes carriage and paper travel so the printhead 
intelligently follows the shortest path from one printable 
character to the next. So more work gets 
done with less strain on the machinery. 


MODULAR MAINTENANCE 


Datasouth design simplicity 
assures easy maintenance. All control 
electronics are on a single printed 
circuit board. The 9 wire printhead is 
rated at over 500 million characters, 
and is easily replaced in minutes. 


H IG H TE E R F 


Find Datasouth Printers At 
Participating CGemputerLand" Stores 
And Other Fine Dealers. 
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T'S WHAT'S UNDER THE HOOD THAT COUNTS 


2 


Everything that matters is easy to reach, right there under 
the hood. Even the cartridge ribbon, rated at 3 to 4 million 
characters, snaps into place in seconds. 


JUST TURN THE KEY 


Datasouth printers are easily driven by virtually any 
mini or microcomputer. The fully instrumented dashboard 
allows the user to program up to 50 different applications 
features at the touch of a few buttons. Meanwhile, the 
digital readout shows everything from programming 
prompts to line count. 


TAKE YOUR CHOICE 


Datasouth reliability comes in two high performance 
models. The DS180 is a legendary workhorse that delivers 
crisp data quality printing at 180 CPS. The new multimode 
05220 cruises at 220 CPS for high speed data printing 
and at 40 CPS for letter quality word processing. Both 
models print precision dot-addressable graphics. 

If you have a high performance printing need, 
Datasouth has a high performance printer to fill it. 


DRIVE ONE TO WORK TODAY 


Both the DS180 and the DS220 
are on display at more dealer show- 
rooms every day, including one near 
you. So go take a hard look at the 
kind of hard copy you get from high 
performance Datasouth printers. 

See what really counts when 
you compare printers. 


Datasouth Computer Corporation 
Box 240947 - Charlotte, NC 28224 
704/523-8500 · Telex 6843018 DASOU UW 
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gram demanded to be on the data lines. The 
processor is to communicate strictly parallel 
and must collect data from all four units and 
process it before any information can be ob- 
tained. It is to run and store this information 
until requested from another processor in the 
robot system. 

| would also like to know why you chose a 
16-millimeter lens for this project. Can an 8mm 
movie camera or a 35mm still camera lens be 


used with a better result? 


ASK BYTE 


Finally. do you know of any way to increase 
the resolution of the unit? 

CHOIS BLACKWELL JR. 

Waco, TX 


1 don't see any reason why you can't use the 
Micro D-Cam as robot eyes. The binary char- 
acteristic of the image produced might limit 
its ability to recognize objects in cases where 
tonal gradations are important, but this can 
be circumvented to a large extent by techni- 


What do you get when you cross 
1200 baud, free on-line time, 
and extra features at a price Hayes 
can't match? 


Data Rate? 

The MultiModem 
gives you a choice— 
either 1200 or 300 bits 
per second. So you can 
go on-line with the 
information utilities. 
Check out bulletin 
boards. Dial into corpo- 
rate mainframes. Swap 
files with friends. 


On-Line Time? 

With the Multi- 
Modem you get 
CompuServe's 
DemoPak, a free two- 
hour demonstration of 
their service, and up to 
seven more free hours 
if you subscribe. You 
also get a $50 credit 
towards NewsNet's 
business newsletter 
service. 


Features & Price? 
Of course, the 
MultiModem gives you 
automatic dial, ariswer, 
and disconnect. Gives 

you the Hayes- 
compatibility you need 
to support popular 
communications soft- 
ware programs like 
Crosstalk, Data Cap- 
ture, our own MultiCom 
PC, and dozens of 
others. Gives you a 
two-year warranty, 
tops in the industry. 


an H & Н Block company — News Net 

Newsher, Inc —Crasstalk Microstul. 

inc —Data Capture Southeastem Soll- 
Hayes Microcom- 


WHE = 
puter Products. Inc 


But Better? 

Yes. The Multi- 
Modem gives you fea- 
tures the Hayes 
Smartmodem 1200" 
can't match. Features 


like dial-tone and busy- 


signal detection for 
more accurate dialing 
and redialing. Like a 
battery-backed mem- 
ory for six phone num- 


bers. All at a retail price 


of just $549 — com- 
pared to $699 for the 
Smartmodem. 


What do you et? 
The new MultiModem, 
from Multi-Tech Sys- 
tems. Isn't this the 
answer you've been 
looking for? 


For the name of 
your local distributor, 
write Multi-Tech Sys- 
tems, Inc., 82 Second 
Avenue S.E., New 
Brighton, MN 55112. 
Or call us at 
(612) 631-3550. 
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MultiModem. 


по 


The right answer every time. 
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ques described in the articles if you have time 
enough to take the several pictures needed. 
If you want to use a dedicated processor in- 
stead of the Apple or IBM PC, you will need 
to write control software for it. The program 
should be modeled after the Apple program 
listed on pages 512 to 538 of the October 1983 
BYTE. If you want to use four cameras for 
special vision properties, the same program 
could be modified to control them all and read 
the images in sequence. Further processing 
wiil depend on your specific application. 

The output from the Micro D-Cam's 1532 
sensor chip is serial, primarily because the 
chip is organized as a 64K by I-bit memory 
array. Part 2 of the article shows how to con- 
vert this to a parallel data stream. 

The selection of a lens for the camera also 
depends on the application. A lens for a !6mm 
movie camera was chosen as one that pro- 
vides a standard mount, a "C" mount in this 
case, and has a focal length short enough to 
provide a usable field of view. Remember that 
the field of view and magnification are deter- 
mined by the lens focal length, not the type 
of camera it was made for. The longer the focal 
length, the higher the magnification and the 
smaller the field of view for a given sensor size. 
Lenses designed for 8mm or 35mm cameras 
could also be used, since the sensing element 
is about the width of an 8mm film frame and 
much smaller than 35mm film. 

If you want to mount your own lenses, buy 
short extension tubes (the kind sold at photo- 
graphy stores for close-ups} and attach them 
to your robot for use as lens mounts. The 
lenses then screw or bayonet into the mounts. 
The resolution of the element is close to the 
resolution limit of most inexpensive lenses, so 
the decision you make must achieve a good 
balance between magnification and field of 
view. High magnification (longer focal length) 
will allow your robot to see a little bit of an 
object very clearly; a short focal length will 
allow it to see more but with less detail. —Steve 


8-INCH DISKS FOR APPLE Il 


Dear Steve, 
| have an Apple II and two &inch disk drives 
(Pertec type FD400). | want to connect both 
drives to the computer. І would be pleased if 
you would let me know how to do so. 
MARC KLEYN 
Merchtem, Belgium 


Converting 8-inch disk drives to run on your 
Apple 11 is quite involved since a different disk- 
controller card is required. Many of the disk 
functions of the Apple are implemented in 
software rather than hardware, thus the con- 
troller card is relatively simple. The 8-inch 
drives have on-board circultry that handles 
these functions, and the controller must pro- 
vide the proper interface. 

Advanced Computer Products (1310B East 
Edinger, Santa Ana, CA 92705, (800) 
854-8230) sells the Vista A800 8-inch Disk 
Controller Card for the Apple IJ. It uses all the 
standard Apple DOS commands except INIT. 

(continued) 


HOW TO BECOME 
COMPUTER LITERATE. 


FEATURES COMMODORE 64" APPLE IIe" IBM PC jr™ ATARI 800XL™ 


Price* $219 $699 $669 $299 
Built-in Memory 64K 64K 64K 64K 


Typewriter Keyboard YES YES "CHICKLET" YES 
(66 Keys) (62 Keys) (62 Keys) (61 Keys) 


Upper/Lower Case YES YES YES YES 
Programmable Function Keys YES NO YES NO 


AUDIO 


Polyphonic Tones YES YES 
Music Synthesizer YES NO 
Hi-Fi Output YES YES 


VIDEO 


TV Output YES EXTRA COST EXTRA COST YES 
Video Monitor Output YES YES EXTRA COST YES 


INPUT/OUTPUT 

Intelligent.I/O Bus YES NO NO YES 
RS-232 Communications YES** EXTRA COST YES** EXTRA COST 
“Smart” Peripherals YES NO NO YES 


‘Prices shown аге common retail and may vary slightiy in different markets. 
**Requires an adapter to operate. 


First you need the right input. thousands of software programs that make 

Like $219. That's what the the Commodore 64 fully capable of doing 
Commodore 64™ costs. It's about one third anything any “triple the price" computer сап 
the price of the Apple lle" or the IBM®PCjr™ дао; for fun or profit, for every member of the 


And 64K. That's how much memory family; anything from soccer to spread 
the Commodore 64 has. It's also how much sheets to space exploration. _ 
memory Apple Ile and the IBM PCjr have. Because the Commodore 15 so 


This computer lesson is brought to you affordable, you can load up on Commodore 
as a public service by Commodore (certainly peripherals. Like a disk drive, a printer or a 
not by Apple or IBM), the only computer telephone modem. All together they cost just 
company that can afford to show you a chart a tad more than an ІВМ PCyjr by itself. With 
like the one above. no peripherals. 

But what you can't see above are the No wonder Commodore sells more 
computers than Apple and IBM combined. 


” commodore 


COMPUTERS 


ITS NOT HOW LITTLE IT COSTS, 
ITS HOW MUCH YOU GET. 
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| “I just found the 

| ideal me on to 

А my telecomputing - 
SN агра Andits | 
right here inside my 
IBM’ PC. Plus I gota 
free bonus to boot!” ~ 


J 


T 


Hayes 
Smartmodem 1200B™ and 
Smartcom II" software. 


The complete, easy-to-use plug- 
in telecomputing system for the 
IBM? PC and compatibles. 


VILI PI PI 211111111 


Looking for just the right telecomput- 
ing system for your PC? Hayes has it! 
Smartmodem 1200B and Smartcom II 
communications software. The most 
reliable and easy to use modem and 
software for your IBM PC or com- 
patible computer. Ata great single- 
package value for you. And when 
you buy now, you'll also receive a 
valuable free offer. From Hayes, the 
telecomputing leader. 


Smartmodem 1200B. 
Your PC's telephone. 


Everything you need to communi- 
cate-computer to computer-is on 
one, convenient plug-in board. Smart- 
modem 12008 easily slides into an 
expansion slot of your PC (your dealer 
can install it in minutes). You're ready 
to send and receive information at up 
to 1200 bps. For speedy, economical 
transmission to personal computers, 
data bases and information services 
throughout North America. 

So what could make communica- 
tions easier? Smartcom II software, 
designed by Hayes specifically for 
Smartmodem and your PC! 


Smartcom II. 
Your Smartmodem’s software. 


Smartcom II maximizes the out- 
standing capabilities of Smartmodem 
1200B. At the same time, it minimizes 
your effort. 

Thanks to Smartcom II's menu- 
driven ease, the first time out you'll 
be creating messages, sending and 
storing them to disk. Simultaneously! 
And when you're on the receiving 
end, your PC will do all the work, 
completely unattended. 
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Smartmodem 12008 and Smartcom 1 are trademarks of Hayes 
Microcomputer Products. Inc. 

IBM is a registered trademark of International Business 
Machines Corp. 

"Trademarks of COMPAQ Computer Corporation, Corona 
Data Systems, TeleVideo Systems. Inc.. Columbia Data 
Products, Inc.. and Direct, Inc. 

CompuServe Information Service is a registered 
trademark of CompuServe. Inc., an НЕК Block Company. 
Dow Jones News/Retrieval is a registered trademark 

of Dow Jones & Company, Inc. 

OAG EE is a registered trademark of the Offical Airline 
Guides, Inc. 

THE SOURCE, AMERICA’S INFORMATION UTILITY is a 
service mark of Source Telecomputing Corporation. a 
subsidiary of The Reader's Digest Association, Inc. 

©1984 Hayes MicrocomputerProducts. Inc. 


Smartcom II stores frequently called 
numbers and parameters for lengthy 
log-on sequences, So calling another 
system requires just a few quick key- 
strokes. And if you ever need it, 
on-line "help" is right there at your 
fingertips. 


А complete, 
plugin telecomputing system 
or 9 popular PC models! 

Whatever your PC model, Hayes 
has the definitive connection! 
Smartmodem 1200B and Smartcom 
II are compatible with the: IBM PC, 
PC XT and PC Portable, COMPAQ 
and COMPAQ Plus, Corona, Tele- 
video Portable, Columbia VIP and 
Direct IPC 1000.* 


Free introductory subscriptions. 
Free access time. 


Smartcom II comes with more 
"builtin" benefits, as well. Your Hayes 
telecomputing system includes intro- 
ductory subscriptions and access 
time to several leading information 
services! 

Sample a wide variety of practical 
services from CompuServe? OAG EE? 
(Official Airline Guide), Dow Jones 
News/Retrieval?and THE SOURCE™ 
AMERICA'S INFORMATION 
UTILITY." A value of up to $200, free! 


Act now through August 31! 
Get an additional $69 value free. 


Act right away, and you'll receive 
afree introductory subscription to 
CompuServe's Executive Informa- 
tion Service. For accurate, up-to-the- 
minute investment information, as 
well as news, home shopping, travel, 
education services and more! Direct 
from CompuServe to your PC screen! 


to a $69 value from Hayes. 


Save this coupon! It's your ticket 


And we'll also send you a compli- 
mentary copy of Free Software for 
the IBM PC, a practical resource book 
that tells you how to access and 
download more than 600 varied soft- 
ware programs to your PC, with the 
help of your Hayes Smartmodem. 
And Hayes offers you this valuable 
guide free, when you purchase a 
Smartmodem 1200B/Smartcom II 
telecomputing package! 

But remember. To take advantage 
of these great bonuses, you need to 
get moving fast! 


Get on-line with 
the telecomputing leader 
See ат computer dealer right away! 
And plugin to the exciting world o 
telecomputing. With Smartmodem 
1200B and Smartcom II. A smart buy 
for your IBM PC or PC compatible! 


MM 
pns WANY 
^ filed 


Offer good through August 31, 1984. 


To receive your free introductory subscription to xe ан. Executive 


Information Service, and your com 


limentary copy ot Free Software for the 


IBM PC: Complete this coupon and mail direct to Hayes with your Product 


Name 
Address 


City 
Date of Purchase 


Registration Card (inside your Smartmodem 1200B and Smartcom II package). 


Zip 
Place of Purchase 


Mail to: Hayes Microcomputer Products, Inc., Dept. 1200B, 
5923 Peachtree Industrial Blvd., Norcross, Georgia 30092. 


introductory offer for CompuServes Executive Information Service includes a free subscription 
time, 


The 
plus $15 worth of free connect 


PREVENT THE DISASTER 
OF HEAD CRASH AND 
DROPOUT. 


The war against dust and dirt 
never ends. So before you boot- 
up your equipment, and 
everytime you replace a 
cassette, disk or drive g 
filter, be sure to use Dust-Off II; 
itcounteracts dust, grit and lint. 
Otherwise you're flirting with | 
costly dropouts, head crashes 
and downtime. 
Dust-OffILismosteffective 
when used with Stat-Off II. Stat- 
Off II neutralizes dust-holding ES 
static electricity while Dust-Off II 
blasts loose dust away. There's 


Cleaning not provided by liquid 
cleaners. 

Dust-Off I's remarkable 
pinpoint accuracy zerosin on the 
precise area being dusted. And 
k you have total control—every- 

"A thing from a gentle breeze for 


Stat-Off II neutralizes dust-holding 
| static electricity from media and 
machines. 


alsothe Dual Extender and Mini- | delicate computer mechanisms 
Vac for vacuuming dust out of _ | toa heavy blast for grimy dirt. 
hard-to-reach places. | Don'tlet contamination dis- 

Photographic professionals rupt your computer operation. 
have used Dust-Off brand Stock up on Dust-Off II—the ad- 
products consistently on 


vanced dry cleaning system, 


at your local computer or 
office supply dealer. 
Or send $1.00 (for 
postage and handling) 
for a 3 oz. trial size and 
literature today. 


their delicate lenses and 
expensive cameras for 
over ten years. They 

know it's the safe, dry, 
efficient way to contarni- 
nant-free cleaning. 


Dust Off II 


The safe dry cleaning system 


Falcon Safety Products, Inc., 1065 Bristol Road, Mountainside, MJ 07092 
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The latter has been improved and enhanced 
in a different format. A high-speed DMA 
(direct memory access) data rate of f micro- 
second per byte is provided, and it is compat- 
ible with DOS 3.3, Pascal 1.1, and CP/M 2.2 
(with optional Z80 card). The A800 sells for 
$299.95, .—Steve 


PUNCH-CARD READER 


Dear Steve, 
| would like information on how to construct 
a mark sense punch-card reader or a source 
from which | could purchase one at a 
reasonable price. 
| believe that card input would be more ac- 
curate for data entry than punching a set of 
keys. Also, keyboard entry is a large waste of 
"on time" for a system. 
STEPHEN MIZGALA 
New York, NY 


Punch cards are an excellent way of feeding 
data to a computer if you can find them all 
punched with the correct data. After you've 
had the pleasure of punching a few hundred 
cards and checking them for errors before sub- 
mitting them to the computer, I'm sure you'll 
never again want to sit at a terminal typing 
in data and correcting it as you go. 

Seriously, though, If you want a card reader, 
used units are sometimes available on the 
surplus market. ! found one listed for $34.50 
In the H&R March 1984 catalog. The catalog 
number is TM20K917, and the address is H&R 
Corporation, 401 East Erie Ave., Philadelphia, 
PA 19134. 

If punched tape turns you on, you can get 
a punch and a reader from John H. Meshna 
Inc., 19 Allerton St., Lynn, MA 01904. The 
catalog numbers are SPL 339A and LBXBI. 
The punch interfaces with an IBM Selectric 
typewriter that you can get for about the price 
of an inexpensive computer.—Steve 


IBM PC MEMORY SEGMENTS 


Dear Steve, 

All the material I've read regarding memory 
segmentation for the IBM PC states that each 
physical segment can be up to 64K bytes long. 
However, the sample device driver for an in- 
storage disk that is listed in the back of the DOS 
2.0 manual for the IBM PC defines a 180K-byte 
virtual-disk area contiguous to the code seg- 
ment. The program is initialized with the CS, 
ES, and DS registers all pointing to the code 
segment, and the virtual-disk area appears to 
be addressed using the "based and indexed ad- 
dressing" mode. How does this work? 

Curtis L. JEWS 
Gaithersburg, MD 


First, to make the answer to your question 
a little easler to understand, let's review the 
memory-addressing method used in the IBM 
PC. 

The PC uses the 8088 processor, which has 
the capability of addressing four segments of 
memory at the same time by putting the start- 

(continued) 
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e programs you write with Turbo P eal out extra cost. | 
the sample spreadsheet written with Turbo Pasca I. You can study the 


source Codec to learn how a spreadsheet is written . . . it's right on the disk.* And, if you're running Turb bo 
` Pascal with the 8087 option, you'll never have seen a spreadsheet calculate this fast before! 


*Except Commodore 64 CP/M. 


Order Your Copy of TURBO PASCAL’ VERSION 2.0 Today 
For VISA and MasterCard orders call toll free: 


(lines open 24 hrs, 7 days a week) 


== س پس سے سی‎ мш==чш=г سے‎ ми 


Choose One (please add $5.00 for ship- 
ping and handling for U.S. orders. Shipped 
UPS) 
Turbo Pascal 2.0 $49.95 + $5.00 
— —— Turbo Pascal with 8087 support 
$89.95 -- $5.00 
—— — Update (1.0 to 2.0) Must be accom- 
panied by the original master $29.95 
+ $5.00 
—— Update (1.0 to 8087) Must be 


accompanied by the original master 
$69.95 + $5.00 


In California: 


1-800-227-2400 x968 
1-800-772-2666 x968 


Dealer & Distributor Inquiries Welcome 408-438-8400 


VÀ ——— — لم‎ ч —— —w مس‎ @ 


Money Order — 
Master Card 


i» BORLAND 


BD INTERNATIONAL 


Borland International 

4113 Scotts Valley Drive 
Scotts Valley, California 95066 
TELEX: 172373 


— ИЕШЕ ЧЧ نے‎ „ш س‎ ee 


My system is: 8 bit —— 16 bit —— 
Operating System: CP/M 80 — 
CP/M 86 — MSDOS— PC DOS __ 
Computer: 

Disk Format: 

Please be sure model number & format are correct. 

Name: 

Address: 

City/State/ Zip: 


Telephone: — — А ——— ЕЕЕ 
California residents add 6% sales tax. Outside U.S.A. add $15.00 (If 
outside of U.S.A. payment must be by bank draft payable in the LS. 
and in U.S. dollars.) Sorry, no C.O.D. or Purchase Orders. „ү 5 


Circle 326 on inquiry card. 


Less 
for Your 
Money 


If you do word processing on 
your personal computer, you 
probably know that there are 
many programs for sale to help 
you with your spelling. But the 
biggest spelling error you'll ever 
males is paying too much for your 
spelling correction software. The 
Random House ProofReader 

ives you less for your money — 
ess trouble, that is, and fewer 
spelling errors. The Random 
House ProofReader is based on 
the world famous Random House 
Dictionary. It contains up to 
80,000 words, depending on 
your disk capacity. You can add 
new words with the touch ofa 
key. It shows you the error and 
the sentence it’s in. It instantly 
suggests corrections. It even re- 
checks your corrections. And it 
costs half as much as other 
programs with far less power. The 
Random House ProofReader is 
compatible with all CP/M 2.2°, 
MS-DOS® and IBM Personal 


Computer® systems. 


Proof Reader 
$50 


For orders or information, see your local 
dealer or call (617) 967-4541. Master card 
and VISA accepted. Or write Wang 
Electronic Publishing, One Industrial Ave., 
Lowell, MA 01851. Please enclose $50 and 
specify your computer model, disk size 

and memory. 

Random House and the House design are registered 
trademarks of Random House, Inc. CP/M is a regis- 
tered trademark of Digital Research, Inc, JBM and IBM 
Personal Computer are registered trademarks of 


International Business Machines, Inc. MS-DOS is a 
registered trademark of Microsoft, Inc. 
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ing address of each segment in one of the seg- 
ment registers. The four segments can start at 
any 20-bit address whose last 4 bits are zero, 
or in other words, on a paragraph boundary. 
Thus, a 20-bit address Is specified complete- 
ly by multiplying the contents of a 16-bit seg- 
ment register by !6 and adding the offset in- 
to the segment as defined bv the program. The 
multiplication isn't the programmer's job; it 
results from the hardware design that loads 
the segment registers In the high 16 bits of the 
20-bit address register before the offset is 
added. 

Each segment can be up to 64K bytes long. 
The usual arrangement Is to put the program 
code in the segment designated by the CS reg- 
ister and the data In the segment starting at 
the address іп the DS register. If a stack is re- 
quired, it is defined by the SS register, and the 
ES register can be used for data In addition 
to the DS segment. The ES register is usually 
used to identify the segment of the destina- 
tion address in string moves. These are used 
in the virtual-disk program to transfer data to 
the virtual disk. 

Now we get to the workings of the address- 
ing used In the DOS 2.0 virtual-disk program. 
The segment definition at the beginning of the 
vdsk procedure (line 69) sets the CS, DS, and 
ES registers to the same address, as you say. 
Equally significant, it does not define a stack 
segment. The result is that the constants and 
variables defined In the beginning of the pro- 
gram will be stored in the body of the pro- 
gram rather than in the virtual-disk storage 
area, and it also tells the assembler that we 
want to use the stack area defined by DOS. 
These segment definitions are, however, tem- 
porary. They get changed as soon as we want 
to address an area outside the program 
segment. 

Notice that around line 100, variables 
named VDISK |. PTR and START. SEC are 
defined. These are used to point to the begin- 
ning of the virtual-disk area, and their values 
are changed as required to put data into the 
virtual-disk area without overwriting files. To 
see how this is dane. we can follow part of the 
procedure for writing a file. 

First, on entering the program by requesting 
a write operation, a jump to the procedure 
OUTPUT will occur. This routine determines 
how many sectors are to be written and the 
address of the starting sector, and it calls 
another routine called SECTOR .. WRITE. This 
routine in turn calls CALC | ADDR to get the 
beginning address of the sector to be saved 
and loads this Into the ES register. An offset 
address is then loaded into the DI register to 
make the complete ES:DI destination address 
for a string move. The DS and SI registers are 
also set In this routine to point to an area 
called the DTA (data-transfer area}, which con- 
tains the data to be saved to the virtual disk. 

While this explanation leaves out a lot of 
detail about how this program uses variable 
segment boundaries on the fly to make use 
of large blocks of memory. | hope it will help 
you understand the program. As you can see 
from the description above, the general pro- 
cedure is to use an area in the code segment 


to calculate segment addresses for data- 
storage areas as needed and load these into 
the ES or DS registers as appropriate. The DI 
and Si registers are used as described above 
for string moves, but for other types of storage 
or retrieval operations, any of the general- 
purpose registers can be used to hold the off- 
set address.—Steve 


PROJECT MANAGEMENT 


Dear Steve, 

Do you know anyone who offers O-GERT for 
the IBM PC? Reportedly. this software (code- 
size equivalent to about 10,000 IBM cards} was 
produced on the basis of work done by Alan 
B. Pritsker and can be used for personnel man- 
agement, hardware-project management, etc.. 
similar to PERT. 

F. R. CAPPELLETT: 
Washington, DC 


A survey of several current application-soft- 
ware listings reveals no mention of the use of 
Q-GERT on an IBM PC. 

However. a number of software publishers 
offer other project and resource-management 
programs that can run on the PC under a wide 
variety of system configurations (operating sys- 
tems, memory. display, storage, etc). These 
include 


Data*Easy Software 
877 Bounty Dr. #ЕЕ203 
Foster City, CA 94404 
(415) 571-8100 


Harvard Software Inc. 
Software Park 
Harvard, MA 01451 
(617) 456-3400 


McClintok Corporation 

9655 South Dixie Hwy. #305 
Miami, FL 33156 

(305) 666-1300 


Earth Data Corporation 
POB 13168 

Richmond, VA 23225 
(804) 231-0300 


Morgan Computing Co. 

10400 North Central Expwy. £210 
Dallas, TX 75231 

(214) 739-5895 


Aha Inc. 

1475 Rodriquez St. 
Santa Cruz, CA 95063 
(408) 475-8705 


SoftCorp inc. 

#1244, 2304 State Rd. #580 
Clearwater, FL 33575 

(813) 799-3984 


Peachtree Software 
3445 Peachtree Rd. N.E. 
Atlanta, GA 30326 


(404) 239-3000 
(continued) 
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Build your own IBM PC compati 


through a full range of included disk- 


CIRCLE READER SERVICE 


and save hundreds of dollars. 


Heath proudly announces 
the NEW HS-151 Desktop and 
HS-161 Portable computers. 


One of the world's largest software 
libraries has IBM's name on it. 

Now you can run that software on 
Heath's new IBM PC compatible 
computers, available in easy-to- 
build kits. 

Can you build one of these comput- 
ers? 85% of our first-time customers 
ask the same question. And the 
answer is 100?6 yes. You can. 


In fact, you should build one. You'll 
save a lot of money while learning 
about computers in general and the 
Heath PC's in particular. 


Build confidence...and your new 
computer...one step at a time. Two 
main circuit boards come to you 
pre-assembled and factory-tested. 
So that you can build the three other 
boards, we include a test soldering 
board plus helpful soldering instruc- 
tions to make sure you get it right. 


Our instruction manuals are easy to 
understand, thorough and packed 
with cogent illustrations. And once 
it's built, the computer guides you 


A subsidiary of Zenith Radio Corporation 


based diagnostics. 


Expert advice is only a phone call 
away, should you need it. You'll 
reach a trained consultant whose 
specialty is talking sense, not jargon. 
We'll do whatever's necessary to 
make our pledge come true: "We 
Won't Let You Fail” Our entire 
business depends on that 
simple promise. 
Experience a little won- 
der and a lot of pride. Save 
money, too, by building the high- 
est quality personal computer. The 
Heath PC's have 128K RAM stan- 
dard (expandable to 640K), a pro- 
fessional keyboard, dual 360K disk 
drives and optional Winchester. 
These machines are truly complete. 
Both are color capable and 
MS"-DOS is included. 


Check out the Heath PC computers 
today. IBM compatibility means 
they'll run the most popular soft- 
ware. And, with the money saved by 
building a kit, think of all the periph- 
erals and software you can buy! 


HS-151 Desktop 
PC with stan- 
dard floppy 
disk drive 

or optional 
hard disk. 


CARD. Get more information on the 
most rewarding personal comput- 
ers. The HS-151 Desktop PC and 
HS-161 Portable PC. 


"MS is a registered trademark of 
Microsoft Corporation. 


For computing on the go... 
the HS-161 Portable. 


The HS-161 has the same features as 
the HS-151. Amber Monitor included. 
Convenient keyboard folds up, two 
disk drives fold down. 


ai 


s Heathkit mum 
Heath 
Company 


CP-230 


Quala 

23026 Frisca Dr. 
Valencia, CA 91355 
(805) 255-2922 


Primavera Systems 

29 Bala Ave. #224 
Bala-Cynwyd, PA 19004 
(215) 667-8600 


Scitor Corporation 
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710 Lakeway #290 
Sunnyvale, CA 94086 
(408) 730-0400 


In addition, you may be Interested in a few 
BYTE articles dealing with PERT and CPM: 
"Programming PERT in BASIC" by Steven Zim- 
merman and Leo M. Conrad, May 1982, page 
465 and "Programming the Critical-Path 
Method in BASIC" by Steven Zimmerman and 
Leo M. Conrad, July 1982, page 378.—Steve 


Data worth keeping 
deserves a Data Defender. 


Data Defenders by Ring 
King. They're the finest quality 
protection you can buy for the 
information you have stored 
on 574" mini-diskettes and 
printout. 


The Ring King 070 Tray holds 
70 mini-diskettes in a tough 
copolymer shell with security 
lock. The Ring King Flip File II 
binder holds 20 mini-diskettes 
and converts to a desktop 
index. Ring King Looseleaf Files 
are punched to fit standard 3- 
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ring binders. Ring King Data 
Binders hold up to 8" of 915"x 
11" or 14%" x 11" unburst 
printout. 


Ask for Ring King Data Defen- 
ders at your computer supply 
dealer. Or send for our free, full- 
color catalog of computer sup- 
port products. Write Ring King 
Visibles, Inc., 2210 Second Ave- 
nue, PO. Box 599, Muscatine, 
lowa 52761. For customer serv- 
ice, phone (800) 553-9647, in 
lowa [319] 263-8144. 


DATA 
DEFENDER. 


line 1 


Circle 82 on inquiry card. 


CARRIER-CURRENT MODEM 
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Dear Steve, 

1 am in the process of building your power- 
line carrier-current modem (August 1983, page 
36). | have had no problems except locating a 
few of the components listed in the schematics. 
If possible, would you supply me the part 
number and manufacturers for the following 
components: 0.22-4F. 600-V capacitor (line- 
coupling capacitor) and fused capacitor (line- 
to-line coupling). 

FRED MATHEWS JR. 
Las Vegas, NV 


In this day and age of microelectronics, find- 
ing high-voltage capacitors is becoming more 
difficult. Few computer or electronics supply 
houses carry the 600-V capacitors used in my 
article on carrier-current modems. However. 
any electronics supply house that handles 
radio or television components will surely have 
the 0.22-uF, 600-V capacitor. A typical part 
number for such a capacitor is Sprague 6Р5-22 
(orange drop-dipped tubular). 

The fused capacitor is exactly what it implies, 
a capacitor with a serles fuse to provide pro- 
tection in case of capacitor failure. Since the 
current through the capacitor is small, any low- 
value (I-amp) fuse will suffice —Steve 


TELETYPE PARTS 
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Dear Steve, 

| have an old TDR33 Teletype (an ASR33 with 
a paper-tape punch/reader). The tape reader 
has a few parts missing, and the feed wheel is 
broken. is there any place to get parts for these 

old machines? 
DOUGLAS Cook 
Exeter, NH 


Amateur-radio operators used Teletypes for 
radioteletype transmission fong before their 
application to personal computers. While solid- 
state units are now more popular, there is still 
some interest in the older units. 

A scan through a recent amateur-radio 
magazine revealed the company Typetronics, 
РОВ 8873, Ft. Lauderdale, FL 33310. A self- 
addressed, stamped envelope will bring a list 
of parts, supplies, and gears. 

Also, Teletype parts may be available from 
Morris Precision Parts Co., POB 157, Morris 
Plains, № 07950, (201) 993-9669.—Steve ІШ 


IN "ASK BYTE," Steve Салій answers ques- 
lions on any area of microcompuling. The most 
representative questions received each month will 
be answered and published. Do you have a nag- 
ging problem? Send your inquiry to 

Ask BYTE 


со Steve Сата 

РОВ 582 

Glastonbury, CT 06033 

Due to the high volume of inquiries, personal 

replies cannot be given. All letters and photo- 
graphs become the property of Steve Ctarcia and 
cannot be returned. Be sure to include “Ask 
BYTE” in the address. 
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CLUBS & NEWSLETTERS 


€ MODUS OPERANDI 

MODUS. the Modula-2 Users 
Association, first met in Zürich, 
Switzerland, as part of the 8th 
International Conference on 
Programming Languages and 
Program Development. It is 
made up of a nucleus of institu- 
tional and corporate charter 
members that includes the ETH 
Institut für Informatik (Zurich), 
Volition Systems Inc. (Del Mar. 
California). the Modula Research 
Institute (Provo, Utah), and 
Logitech Inc. (Palo Alto. Califor- 
nia, and Appels, Switzerland). 
MODUS plans to produce a 
quarterly newsletter, Modula-2 
News. Although the association 
has offices in Zürich, contact 
MODUS, c/o the Pacific Systems 
Group, POB 51778, Palo Alto, 
CA 94303. 


© EPSONS IN BRITAIN 

The HX-20/QX-10 (International) 
Users Group. specializing in in- 
formation about Epson prod- 
ucts, enables members from 25 
countries to exchange informa- 
tion on peripherals and soft- 
ware via its monthly newsletter. 
Members are offered introduc- 
tory prices on items premiered 
in the newsletter and can fur- 
ther benefit from educational 
articles, program listings, and 
free software bonuses. Members 
can also exchange programs 
and ideas via an electronic mail 
facility. the Closed-User Group 
Network, on Telecom Gold. In 
addition, the group provides 
consultants who. for a moderate 
fee. give demonstrations to 
Epson end-users. Contact 
Terence L. Ronson. HX-20/0X-10 
(International) Users Group. 25 
Sawyers Lawn, Drayton Bridge 
Rd.. London W13 OJP, England. 


© HEATH USERS IN LEHIGH 
VALLEY, The Lehigh Valley 
Heath Users Group (LVHUG) 
welcomes all Heath/Zenith users 
to join the newly formed club. 
The meetings are informal 
gatherings held at Lehigh 
University at | p.m. on the last 
Saturday of every month. Up- 
coming plans include selection 


of club officers and determina- 
tion of dues to cover postage 
of a monthly newsletter, which 
is presently distributed at the 
meetings. The newsletter covers 
minutes of the last meeting. 
goals of the club. and sug- 
gested future presentations. An 
exchange column is planned for 
members who wish to exchange 
their equipment. At this tíme, 
no dues have been set. Call 
Carol Bloch for details at (215) 
770-4640, or contact James 
Batug. LVHUG, 1425 North 
Broad St., Allentown. PA 18104, 
(215) 770-5993. 


@ CLASSROOM CREATIVITY 
Creative Word Processing in the 
Classroom is for educators who 
want to explore the use of com- 
puters in developing children’s 
reading and writing skills. The 
three annual editions—fall. 
winter. and spring—have color- 
coded sections relevant to ad- 
ministrators. librarians, and 
teachers of kindergarten 
through grade 12. Lessons. 
discussions of hardware and 
software, and articles on educa- 
tional theory are written by 
educators with experience in 
several computer-assisted 
creative-writing projects. A 
subscription is $9 a year. Write 
to Creative Word Processing in the 
Classroom. Suite 365. 2210 
Wilshire Blvd.. Santa Monica, 
CA 90403. 


€ LEGAL REVIEW 

The Computer Law Newsletter. a 
publication from Delphi Data of 
Riverside, California, is a con- 
cise review of legal issues in the 
rapidly changing software in- 
dustry. It reviews current cases 
and offers suggestions about 
protecting computer software, 
acquiring rights to software. and 
marketing software. A subscrip- 


tion to the bimonthly publica- 
tion is $96 for one year. Access 
is available via modem at no 
extra charge. For details. contact 
Clyde Sparks, 3425 Meadow- 
view Dr., Riverside CA 92503, 
(714) 689-7408. 


@ A LEGACY FOR JUNIORS 
The first bulletin-board service 
(BBS) for use exclusively by 
owners or potential owners of 
the IBM PCjr is open 24 hours 
a day at (402) 466-8114. Legacy 
Technologies Ltd. of Lincoln, 
Nebraska. is offering the public 
service as a forum for the ex- 
change of technical and general 
information about the PCjr. Both 
technical and nontechnical users 
can communicate with other 
users, dealers, and distributors. 
Questions can be answered by 
Legacy engineers within 24 
hours. Contact Greg Brehm. 
Legacy Technologies Ltd.. 4817 
North 56th St., Lincoln. NE 
68504, (800) 228-7257: in 
Nebraska. (402) 466-8108. 


© MAC NEWS OF SAN DIEGO 
The San Diego Macintosh Users 
Group meets on the fourth 
Wednesday of every month. 
Membership is free. but to 
receive the monthly newsletter. 
San Diego Mac News. you must 
pay a subscription fee of $15. 
The newsletter is prepared and 
produced using a Macintosh. 
Columns include the Chairman's 
Corner, Editor’s Note, Minutes. 
and a Gallery. Articles, drawings. 
letters, or other contributions 
related to the Apple Macintosh 
or Lisa are welcome. For further 
details, contact the San Diego 
Macintosh Users Group, POB 
12561, La Jolla. CA 92037. 


® FREE ADVICE FOR USER 
GROUPS, A monthly help col- 
umn is available to all user 


CLUBS & NEWSLETTERS is a forum for letting BYTE readers know what is hap- 
pening in the microcomputing community. Emphasis is given to electronic bulletin-board 
services, club-sponsored classes. community-help projects, field trips, and other activities 
outside of routine meetings. Of course, we will continue to list new clubs, their ad- 
dresses and contact persons, and other information of interest. To list events on schedule, 
we must receive your information at least four months in advance, Send information 
to BYTE. Clubs & Newsletters, POB 372, Hancock. NH 03449. 


groups for the price of the 
postage. The columnist offers 
help for frustrated users and 
guarantees a reply on questions 
about CP/M, Pascal, UNIX, 
XENIX. WordStar, MailMerge. 
programming techniques, and 
criteria for selecting software 
and microcomputers. For de- 
tails. write B. Bhavisyat, Land of 
the Blind, Route 1, Box 318, 
Moundsville, WV 26041. 


@ MAC SUPPORTS THE COM- 
MUNITY. The founder of Club 
Mac offers a free Macintosh 
communications program, a 
monthly newsletter, access to an 
on-line idea exchange, and a 
professionally staffed help line. 
Current or prospective Macin- 
tosh owners, software or 
peripheral vendors. Mac artists, 
and other interested persons 
can join by sending $35 in an- 
nual dues to Club Mac. 735 
Walnut. Boulder, CO 80302, 
(303) 449-5533. 


© FIND OUT HOW 

The Computer Analyst & Pro- 
grammers Association (CAPA) 
consists of professional people 
working with computer hard- 
ware and software. Practical 
guidance is submitted by 
members to improve program- 
ming languages. operating sys- 
tems, system documentation, 
and input/output (10) devices. 
The focus is on CP/M, MP/M. 
MS-DOS operating systems, 
BASIC. Pascal, FORTH. and 
hardware-interfacing capability. 
For information, send a self- 
addressed stamped envelope to 
CAPA, POB 5762. Rockford. IL 
61125-0762. 


© CO-OP ITEMS FOR EPSONS 
The National Epson QX-10 
Users Group (EUG) produces a 
bimonthly newsletter that lists 
items that can be bought at a 
discount by members. contains 
numbers of public BBSs for the 
Epson QX-IO that span the con- 
tinental U.S.. and provides news 
and comments on topics of in- 
terest to Epson users. The 
(continued) 
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EMACS 
FOR UNIX, 
MS-DOS & 
VMS 


You can now run the famed Gosling EMACS on your VAX, 
Sun, Pyramid, Cyb, Callan, Masscomp, Integrated Solutions, 
Apple Lisa, Pixel, Charles River Data, Perkin Elmer, Dual, 
Momentum, Cadmus, Tandy Model 16, NCR Tower, Fortune, 
Apollo, HP9000 and the list goes on! 


UniPress Gosling EMACS: The famous multi-window full- 
screen editor. Edit several files at once. Interprocess com- 
munication on UNIX and VMS. Extensible via macros and 
the built-in compiled MLISP language. 

UniPress Gosling EMACS: The ultimate programmer's 
tool: C, Pascal and MLISP language assist. EMACS 
manages execution of Unix makefiles, and automatically 
points to lines containing errors in the source code. Keys 
can be bound as desired, macros can be named, customized 
MLISP routines can supplement the many included 
packages, and much more! 

UniPress Gosling EMACS: Use EMACS as your session 
manager — Divide your screen into a “sheli window” to run 
commands, and one or more source file windows. 
UniPress Gosling EMACS: Runs under Unix 4.1/42, 
System ШМ and Version 7. VMS and MS-DOS too! 


PRICES: UNIX: $395/Binary; $995/Source 
VMS: $2500/Binary; $7000/Source 
MS-DOS: $375/Binary; $995/Source 

(Requires at least 384K) 
Call us with your hardware type. 


ALSO NEW! MINIMACS-Special efficiency-conscious 
EMACS for Unix. Runs on a wide range of hardware types. 
MINIMACS: Faster and smaller version of the famed 
Gosling Emacs. Its features include full screen editing, 
multiple windows allowing several files to be edited 
simultaneously, full EMACS keybindings, macro capability 
and many more powerful Emacs features, such as com- 
mand output being directed to a window. 

MINIMACS: Minimizes your resource load and is much 
smaller than the vi editor. 


Price: $375/Binary; $795/Source 


луни 
| UPDATE 


UNIPRESS OFFERS A FULL LINE OF 


SOFTWARE FOR UNIX, VMS AND MS-DOS. 


Lattice? C compilers to the 8086-family; both native and 
cross. Write programs on your mainframe for execution on 
the IBM-PC, etc. (Cross compilers for UNIX and VMS.) 


Window Sheil: Multiple windows on any CRT! 


Q-CALC * Lex e Phact • /RDB * The Menu System * UniCalc 
e Full UNIX System V Operating System for the Apple Lisa 
* and much more powerful software. 


Call or write for more information. 


UniPress Software, Inc. 


2025 Lincoln Highway, Edison, NJ 08817 
201-985-8000 * Order Desk: 800-222-0550 (outside NJ) 
Telex: 709418 


Mastercard and Visa 


EMACS and MINIMACS are trademarks of UniPress Software, inc. « Unix 
Is a trademark of Bell Laboratories • VMS is a trademark of Digital 
Equipment . © MS-DOS is a trademark of Microsoft 
* Lattice C and UniCaic are registered edere of Lattice Inc. 

+ IBM-PC is a trademark of IBM. 
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CLUBS & NEWSLETTERS 


membership dues are $25 per 
user; $15 per student user. For 
information, contact EUG, Box 
1076, Lemont, PA 16851. (814) 
237-5511. 


€ LIBRARY MICROCOMPUTER 
DATABASES, The Public Library 
Association Task Force on the 
uses of microcomputers in 
public libraries is compiling na- 
tional and regional databases of 
library microcomputer users. 
For details, contact Phil Clark. 
216 South 4th Ave. Highland 
Rark, М] 08904. 


© 6809 PEOPLE UNITE 

People with an interest in 
MC6809 machine code and the 
6809's hardware applications 
can join a user group that is 
based in England but welcomes 
an international audience. The 
bimonthly newsletter will cost 
£75 and will feature software 
and hardware sections, an 
assembly-language course for 
updates, advertisements, letters, 
and articles of interest to 6809 
enthusiasts. For details, contact 
Paul Hill, 28 Woburn Rd., 
Launceston, Cornwall PLIS 7HH. 
England. 


€ HERO ROBOTS ORGANIZE 
The Hero Resource Exchange is 
an organization for the benefit 
of Hero 1 owners to exchange 
information. programs, and 
ideas about their robots. For 
details, contact Walter Glod Jr.. 
10802 Condrey Ridge Court, 
Richmond, VA 23236. 


€ EVENS AND ODDS OF 
SECAUG, The South East Con- 
necticut Apple Users Group 
(SECAUG) meets at 7:30 p.m. 
every month. In odd-numbered 
months, the group meets every 
third Thursday at the Groton 
Public Library; in even- 
numbered months. it meets 
every third Tuesday at the 
Mohegan Community College in 
Norwich. Special-interest groups 
include DOS, machine language. 
and BASIC programming. The 
group maintains a library of 
public-domain software in disk 
format and produces a monthly 
newsletter, Statements, a subscrip- 
tion to which is included in the 
$20 annual membership fee. For 
details, contact Warren Nord- 
gren, 42 Terry Rd.. Gales Ferry, 
CT 06335, (203) 464-9372. 


€ MALDEN CATHOLIC HS 
ACTIVITY, Students at the 
Malden Catholic High School 
and members of the Malden 
Catholic Computer Club pro- 
duce the MC Microcomputer News 
six times during the school 
year. Although the focus is on 
Radio Shack's TRS-80 Models 111 
and 4, the newsletter also 
covers Apple Logo. BASIC pro- 
gramming tips. printer informa- 
tion, a glossary, and suggested 
periodical readings. Readers are 
encouraged to contribute com- 
ments and criticism. Newsletter 
exchanges are welcome. For fur- 
ther details, contact MC 
Microcomputer News, Malden 
Catholic High School, 99 Crystal 
St., Malden, MA 02148. 


© SOFTWARE LAW UPDATE 
The coverage of Software Protec- 
tion, a monthly publication, in- 
cludes internationa! develop- 
ments and software-licensing 
Jaw relevant for software vend- 
ors, users, and legal advisors. 
The expanding editoria! board 
is international. A sample copy 
is $5; a year's subscription is 
$72; and $90 covers airmail out- 
side the U.S, For further infor- 
mation, contact Law & Tech- 
nology Press. 1112 Ocean Dr. 
#201, Manhattan Beach, CA 
90266. 


© BILINGUAL MEDICAL JOUR- 
NAL, Micromed, devoted to 
practical applications of micro- 
computers in medicine, is а 
nonprofit, independent group 
that produces a monthly news- 
letter in English and Italian. Ex- 
changes with other newsletters 
are welcome. The $10 member- 
ship fee outside Italy covers the 
cost of printing and mailing. For 
details, contact Francesco Di 
Girolamo, V.le della Rimem- 
branza, 25, 66034 Lanciano. 
Italy. 


© EPSON USERS UNITE 

An international Epson users 
group provides access to a 
remote BBS throughout the 
country. The 32-page monthly 
newsletter, EpsonConnection, will 
contain information on forming 
regional groups for Epson 
users. The annual fee is $24. 
For details, contact Carolyn Mc- 
Carthy, EpsonConnection, POB 
14027. Detroit, MI 48214, (313) 
822-0090. 9 


Whoever decided to make the switch 
from Roman numerals to a more efficient 
notation for doing arithmetic should be a 
hero. His friends probably reacted as if 
he'd asked them to learn a whole new. 
language. We think you'll see the parallel 
with Modula-2, epecially after you try if. 

Niklaus Wirth, creator of Modula-2, 
asserts that Modula-2 is an abstract tool 
for the construction of computing 
machinery: “In my opinion, the term pro- 
gramming language is ill chosen and 
misleading. Program notation would be 
eminently more appropriate." 

Were not proposing that you leam a 
"new language.” That would be like argu- 
ing the merits of English versus French. But 
if does make sense fo avail yourself of the 
most efficient known technology for con- 
trolling computing machinery—while your 
competition is left in the dark ages. 

Compared to Modula-2, whatever pro- 
gram notation you're now using is like 
doing your arithmetic in Roman Numerals. 

In this limited space, we wont try to 
prove that Modula-2, is fhe besf available 
competitive tool for the serious computer 
entrepreneur. "Such matters; according fo 
Frank Herbert (DUNE), "can only be tested 
in the crucible of survival, not in the play of 
symbols." 

The question is, for $90, can you afford 
not fo test our claim? No other company in 
history has made it as easy for you fo do 
business. Our entire object-program 
licensing agreement is on this page. So 
put some distance between yourself and 
those who believe the best programming 
method is the one they already know. 


MODULA-2 COMPILERS FOR IBM PCs, 
MACINTOSH, LISA AND lis—$90 


Modula-2 compiler and interpreter with 
enhanced, bif-mapped graphics, inter- 
rupts, and extended-memory support are 
supplied on diskette for Apple's Lisa, 
Macintosh and Il computers; IBM's PC, 
XT and compatibles (MS-DOS ah and 
others soon fo be announced, including 
68000 systems under UNIX. Documenta- 
tion is on diskette. Compiler and library 
sources are available under separate 
license. 


WHY INVEST $90 IN MODULA-2? 
BECAUSE YOU'RE COMPETING WITH PEOPLE 
WHO BELIEVE THE BEST PROGRAMMING METHOD 
IS THE ONE THEY ALREADY KNOW. 


PASCALTO-MODULA-2 CONVERTER-$100 


Invaluable to all who have Pascal invest- 
ments, or whose Pascal programs gener- 
ate foo much code fo run on the Apple lis, 
it will run on any of the mentioned 
systems. 


MODULA-2 ACCELERATOR CARDS FOR 
IBM AND APPLE—$245 


If you don't want to waste the memory 
and go fo a full, compiled Modula-2, our 
accelerator cards increase execution 
speed of our modified Modula-2 inter- 
preters by a factor of four. Accelerators 
are available for the Apple lis, and the 
IBM PC, XT and compatibles. 


THE IDEAL MODULA-2 ENGINE 


We'd love to introduce you to the Lilith. 
|$ a workstation computer with bit-map 
graphics, three-button mouse and a bit- 
slice processor. The Lilith was designed 
by the original Modula-2 team af the 
Swiss Federal Institute of Technology 
(ETH) as the ideal Modula-2 engine. Over 
200 have been placed into academic 
and research environments. Now Modula 
Corporation makes d commercial version 
for your more demanding problems. Just 
call 800/LILITH2 to hear about customer 
benchmark reports. 


OBJECT PROGRAM LICENSE 


Join us іп a commitment to personal 
integrity. Our prices are fair. Unlike pro- 
gram license agreements you can't help 
but violate, we've tried reTHINKing a few 


In addition to information on the Lilith, 


things. Perhaps we can start a trend that 
makes violation of another's intellectual 
property unfashionable. Without all the 
"whereas" and "herewith" language, 
here's our attempt to transfuse integrity 
into the entrepreneurial bloodstream: 


You оге to treat the information we send you as if if 
were а book, with the exception that you ore granted the 
nght to make backup copies. Simple, Poumelie logic! 

In the spirit of the “book” analogy, you are free to 
take your book fo another house (or computer) with 
you. This, of course, means someone at your own 
house (or computer) cannot simultaneously redd it 
Similarly, you can loan your book Io с fnend Bul thera 
con be no possibility you can read it at the some fime 
You may sell your book, only if Ihe new owner ogrees 
to these same conditions (which means a copy of his 
agreement, signed by the new owner, must be sent to 
us). Finally, just as in а book, it locks integrihy fo 
^v your name for the name of the legitimate 
author. 

As for our warranhes: Defective software may be 
retumed within thirty days for replocement But just like 
опу other self-help book, its value to you is wh 
токе of i. No matter how badly it damages your life, 
or that of your customers, we re not obligated to do 
anything whatsoever about it 


Now, ifs time to play "How d-you-ike- 
to-see-something-really-scary?" When 
you send us your check or credit card 
authorization, enclose this page (or a 
copy) with an original signature. Violate 
this agreement of integrity, and you'll get 
a doozer of a course in integrity at the 
Claws of our attorneys; and they'll fell 
your mother. 


CORPORATION 


reTHINK 


950 N. University Ave., Provo, UT 84604 
801/375-7400 or 800/LILITH2 


D Please send те the Modula-2 Compiler at $90 for the O IBM PC or XT, or the Apple ÛJ tis, O Lisa or 


the I Macintosh 


(J Please send me the Pascal-fo-Modula-2 Converter at $100 for the C IBM PC or XT, or the Apple Û lls, 


Г; Liso or the O Macintosh. 


О Pleose send me the Modula-2 Accelerator at $249 for the LI Apple Ilor the C] IBM PC or XT. (Note: You 


mus! also have ordered the modified compiler belo 
Г] Please send me the Madula-2 Compiler, for use with 


Utah residents include 6% sales tax. 
$10 handling and shipping is included for alt orders. 


$s Tal amount enclosed/authorized. 


W. 


the accelerator at $40. 


My signature below, besides being a possible credit card authorization, indicates my agreement to oll 


fhe above terms. 

L1 My check is enclosed 

O Please bill my СІ VISAO MASTERCARD 
Cord number 
Signature 

Print/type futl name 

Company 

Address 

City 


C, 1884 by Modulo Corporation. Apple " Apple Computer Inc., IBM" IBM Corp, MS-DOS~ Microsoft Corporation, UNIX" Bell Laboratories, Inc. Advertising copy by Genghis. 
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Somebod 
has to be better 
than everybody 

else. 


Its inevitable. 


Somebody is always more determined. 


Works harder. And winds up on top. 

Take Dysan, for instance. 

We were the ones who helped 
develop the first 514” flexible diskette. 

And while everybody else was trying 
to figure out how to make them, we 
were busy making them better. 

With superior materials. À special 
lubricant and jacket liner that extend 
diskette life. 

Unique manufacturing techniques. 
Like our burnishing process that helps 
eliminate read/write errors. 

And an almost fanatical corporate 
commitment to quality. 

What does all this mean to you? 


Every Dysan diskette you buy will 
record and retain all your data all the 
time. For as long as you own the diskette 
and treat it right. 

Dysan. 

We're not just like everybody else. 

Dysan 54" and 8" flexible diskettes 
are available at your computer products 
dealer. 

Call toll free for the name of the 
Dysan dealer nearest you. (800) 551-9000. 

Dysan Corporation, 5201 Patrick 
Henry Drive, PO. Box 58053, Santa Clara, 
CA 95050, (408) 988-3472. 


Dysan’ 
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Condor's | 
IBM"PC-compatible file management: - ft М 
опе of the easiest and most complete MEN 

assisted file managers today, and for just sA 5. 


Would you buy a file manager that can’t add two numbers? Of coun ^ 
you wouldn't. PFS FILE™ contains no arithmetic capability and can " 
even balance a checkbook! 

Condor jr. offers all the benefits of PFS FILE™ plus the ability to easily balance your chock- 
book, total your purchase orders, average grades and even monitor your tax deductible 
expenses. This is In addition to your normal mailing list and other flle management tasks. 
Unlike PFS FILE '", Condor jr. also offers report writing at no additional cost. 

Condor jr. allows you to upgrade to Condor3 and save money as your needs grow. You can 
move to a fully relational database without redoing your system. A $195 discount off Condor3 
also makes It easier. 

Since Condor has years of data management experience — we have a proven growth path 

for you. Condor jr. has been especiaily designed for the first time 
user. Not surprisingly, It Is designed directly from Condor 3 — a 
fully relational database that Is being used in over 100,000 
b businesses today. 
` To find out more about Condor jr. and the demonstration- 
pack software, see your personal computer dealer, or call 
1-800-221-8479 (in Michigan call 
0-313-769-3992 collect) for the dealer nearest you. 


IBM is tha registered trademark of International Business Machines Corp. 
PFS File is (he registered trademark of Software Publishing Corp. 


-- 


v 
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condor 


2051 South State Street Ann Arbor, MI. 48104 313-769-3988 


BOOK REVIEWS 


PROGRAMMING 
IN MODULA—2 
Niklaus Wirth 
Springer-Verlag 
New York: 1983 
176 pages. 516.95 


THE ELEMENTS OF 
FRIENDLY SOFTWARE 
DESIGN 

Paul Hecke! 

Warner Books 

New York: 1984 

224 pages. $8.95 


THE ABC'S OF 
DEVELOPING SOFTWARE 
Sheldon D. Softky 

ABC Press 

of Silicon Valley 

Menlo Park, CA: 1983 

[44 pages, $13.95 


THE PROGRAMMER'S 
CP/M HANDBOOK 
Andy Johnson-Laird 
Osborne/McGraw-Hill 
Berkeley, CA: 1983 
500 pages, $21.95 


PROGRAMMING IN MODULA-2 
Reviewed by David D. Clark 


y now, everyone has heard about 

Niklaus Wirths new language, 
Modula-2. You've probably also heard 
that it will be the programming language 
of choice in the near future, replacing 
Pascal and preferred over Ada. For these 
predictions to come true, however, peo- 
ple have to learn the language. Niklaus 
Wirth's book, Programming in Modula-2, is 
designed to teach programmers the fun- 
damentals of the language. 

Professor Wirth describes the ra- 
tionale behind the development of 
Modula-2 in the book's preface: 

In 1977, a research project with the 
goal to design a computer system (hard- 
ware and software) in an integrated ap- 
proach, was launched at the Institut für 


ILLUSTRATION BY RANDALL ENOS 


User friendliness is one approach discussed in a review of two books 
on software design this month. 


Informatik of ETH Zurich. This system 
(later to be called Lilith) was to be pro- 
grammed in a single high-level language. 
which therefore had to satisfy the require- 
ments of high-level system design as well 
as those of low-level programming of 
parts that closely interact with the given 
hardware. Modula-2 emerged from care- 
ful design deliberations as a language 
that includes all aspects of Pascal and ex- 
tends them with the important module 
concept and those of multiprogramming. 
Since its syntax was more in line with that 
of Modula than with Pascal's, the chosen 
name was Modula-2. 


The text of the book was prepared in 
camera-ready form using a Lilith mini- 
computer and printed with a laser 
printer. All of the programs to format 


the text, control, and interface 
to the printer were also writ- 
ten in Modula-2 on a Lilith. 


STRUCTURE 


The book is divided into five 
parts followed by the 
technical Modula-2 report 
(mentioned later in this 
review in more detail), two 
appendixes, and an index. 
The first nine chapters 
describe the basic concepts 
of variables, expressions, 
statements, and simple data 
types. Although the preface 
states that the book is in- 
tended for persons with 
some knowledge of pro- 
gramming, in several in- 
stances it goes into detailed 
discussions of very elemen- 
tary concepts, explaining, for 
example, that the order in 
which statements are ex 
ecuted affects the outcome 
of a calculation. 

The next five chapters ex- 
plore the concept of the sub- 
program or procedure. This 
second part starts with an ex- 
planation about breaking 
down a large problem into simple parts, 
which can be further subdivided. It is 
this process of stepwise refinement, of 
yielding simple tasks that can be imple- 
mented in single procedures, that is the 
power in any programming language. 
The reader is also introduced to the 
ideas of locality or scope. recursion as 
a programming strategy. and the 
methods of transferring parameters and 
results to and from procedures. 

The third logical division of the text 
begins with chapter 15 and covers the 
concepts of data type and structure. In 
a general sense, the purpose of com- 
puter programs is to perform some 
useful transformation on some piece of 
(continued) 
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data. Using an appropriate data struc- 
ture facilitates the implementation of a 
program from such a transformation. 
One of the great strengths of Pascal, 
and now Modula-2, is the richness of 
this capability. This section of the text 
describes the data-structuring facilities 
clearly and completely. 


OVERVIEW 


The first 22 chapters can be skimmed 
by an experienced Pascal programmer 
with little chance of missing anything 
important. Modula-2 has several 
changes in syntax from Pascal, usually 
well-designed extensions and refine- 
ments. With the exception of some in- 
teresting examples, though. we've seen 
it before. 

The really interesting stuff begins with 
the exposition of modules in chapter 
23. Modules, farniliar to people already 
acquainted with UCSD Pascal UNIT or 
Pascal Pluss ENVELOPE, provide a 
means of grouping related tasks into 


BOOK REVIEWS 


separately compiled pieces for inclusion 
in libraries. This capability to logically 
group related procedures further 
enhances the process of stepwise re- 
finement. 

After presenting the module in 
various forms, the book provides ex- 
amples for the implementation of com- 
mon tasks such as character input/out- 
put (I/O) from video terminals and file 
stores. As with the C programming lan- 
guage, I/O is not explicitly provided for 
by the language. This is because it is 
such a hardware-dependent activity. To 
be complete, each implementation 
should provide a library of modules 
containing procedures and data types 
to perform the functions required. 

The chapter on screen-oriented input 
and output is one of the most interest- 
ing in the book. It presents definition 
modules for line-drawing primitives, a 
mouse handler, and a window handler. 
As an aside, the Lilith minicomputer, on 
which Modula-2 was the systems’ pro- 


gramming language, has a high-resolu- 
tion, bit-mapped display that is perfect 
for graphics-intensive applications. 


DETAILS 


In demonstrating the use of the line- 
drawing primitives. Professor Wirth 
returns to an example presented in one 
of his previous books, Algorithms + Data 
Structure = Programs (Prentice-Hall, 1976). 
The program generates a Sierpinski 
curve. This program was used to il- 
lustrate recursive techniques in the 
older book. The algorithm employs four 
mutually recursive procedures (A. B, C, 
and D). 

The program in the older book, which 
was written in Pascal, would not com- 
pile because some of the procedures 
had not been previously declared. To 
remedy the situation, Pascal provides a 
FORWARD statement. The situation in 
Modula-2 is slightly different; all objects 
at the same scope level are known to 

(continued) 


POWER 


DC-AC CONVERTER: #р5400 


Oreal Гот mobile computer applications, 
Sinewave output. 

3 separate grounded outlets. 

10V @ 4A output. 

12 VDC input 


AM loads up to 400W combined (IE computer, printer, monitor). 


THAT WON'T 


QUIT! 
199° 


10MB 


HD Backup * May be used like a IOMB Floppy! 


COMPLETE #TD10 


(INTERNAL MOUNT) 


Single File Access * Inexpensive Removeable Media 
Auto Loading * Streaming Tape Mode 

Installs in a single 4% high 514” floppy slot 
Optional Standalone package' 


Low Power consumption + 12v @ .Savg, +5v @ .5avg 


Filtered  Bypassed. 
Make Your Portable Computer Truly Portable. 


POWER BASE: #8400 


Provides uninterruptable power source for converter. 
Gives up to 30 min. backup if power fails. 

No power on switching time. 

Continuous on line operation. 

Status indicators. 

Auxillary battery input. 

Fan cooled. 


UNINTERRUPTABLE PS: #UPS400 


299° 
' Combines DC-AC converter with power base 10 make ап 
uninterrüptable power supply for your computer system. Will run 3 
loads up lo 400W. Measures just fx 9"x 12". 


199"? 
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For IBM, Apple’, Atari’, and many others. 
THE MOST COST EFFECTIVE MEMORY YET! 


(1) Cabinet, Cables, PS ӨК .......... 99.00 
(2) Requires Special Controller KUDE ,...... 99.00 
(3) Requires Expansion Box 


INFORMATION & ORDERS (209) 295-4014 


PS100 199.00 

B400 199.00 мам 

UPS400 299.00 сомға 000 e O o OOO 

TD10O 499.00 ADDRESS с sS "ilb e 


Kit 99,00 САТЕ te 
59100 с, 
INTERSTAR CORP. 
Box 2008 

Pioneer, CA 95666 


Amican tee Милн Cin Mum 
— POOR S 0 ete 


CIA, COD, COMPANY P.O. {OAC 
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ALTOS 

586-20 (8086, 512K, 5 Users, XENIX/RT, 20 MB 
Hard 013к & 1 Рюрру). .......... Сан 

906-40 (9 Users, 42 MB) . . — ..... S$Call 

COLUMBIA 

1500-1 (128K. 2 Drives) . . . $Call 

1600-4 (10 MB Hard 0158). ......... SCall 


1600-VP (Portable) 


COMPUPRO All Models... . . 


nr» $Call 
CORONA Desktop & Portable PC's . . Cah 
DIRECT PC (126x, 2 Drives, 12" Amber) . $2425 
EAGLE 
PC-Plus 2/PC-Plus XL... 2. _...., $Сай 
Sprit-MSpil-XL .............. $Call 
Tutbo-XL (8086, 256K, 10 MB) . . $3995 


FRANKLIN 
CX Series (NEW! Apple DOS, MS-DOS, CP/M) $Call 
ACE 1200 OMS (6502/2808, 2 Drives, WordStar, 


MeilMerge, ACE Calc) .. .,..... $Call 
ACE 1200 OMS 10 Pkge (10 MB Hard Disk} $2449 
FUJITSU MICRO 165 (B0B5/2804) , . . . . $Call 
INTERTEC 
HeadStart VPU 512 (280A/8086, 512K) . . $Сай 
HeadStart VPU 1000 (}MBRAM)...... SCall 
MEC 
PC -820tA (w/ 16K ААМ). .......... $479 


PC-GH0tA (280A, 64K. 2 Drives, 12" Monitor, 
WardStar, MailMerge, Multiplan, NBASIC) $1199 

PC-8B01-16 (Optional 8086 w/ MS-DOS) .. SCall 

SANYO 

МӨС 550-2 (8088, 128K, 1 0500 Drive (360K), 
WordStar, CalcStar, EasyWriter) . - $Call 

MSC 555-2 (550-2 Pius 1 Add, Drive, Mailmerge, 
Spelistar & infosta) .........., $Call 

Double-Sided Drive Systems Available Now! 


SEEQUA Chameleon (IBM Compatible)... $Call 

SWP Micro Computer Products 

Co-Power-88 Board (8088 w/ 256K) 

For КАҮРВО 2,4610... ..... .. §Call 

For MORROW DESIGNS Micro Decision.. — SCall 

TAVA IBM Look-Alike (128K. 2 Drives) $1945 

TELEVIDEO 

1605 (80B8, 128K, 2 Drives, 005 20) . . Stall 

TPC-I (Portable Version of Above) ..... $Call 

TITAN TECHNOLOGIES 

üX-PC (8088 w/ 192K) For EPSON ON-10.. SCall 

VISUAL Commuter (IBM Compatible Portable) SCall 
Брі. PT Wr ч ; | 

AST RESEARCH INC. 

MEGA PLUS I (64K, Sar& Cik}... ... $269 

SIX PACK PLUS (64K, Ѕег Раг, Clk)... . . $269 

COMBO PLUS (64K, Ser/Par, СІЮ... .. . $269 

МО PLUS Il (Serial Port, ClocluCal) . . $119 

*** OPTIONS ЖУ 

Each 64K incrament ts $60 Installed. 

Seríal/ Parallel/ Game Part. $45 

QUADRAM 

EXPANOED QUADBOARD (S, P, Clock, Game) 

ER ...... $279 384K ...... $529 

QUAD 512+ (Serial Part, Maximum St2K) 

GK ...... $238 256K ...... 5389 

QUAOCOLOR | (Video Board) ... . $199 

QUADLINK (6502 w/ 540). . .... $419 

MICROFAZER 

Parailel/Parallel 

tK. $139 БАК. 5185 128K... $239 

Serial? Serial, Serial/Parl, Pari/Serial 

8 .. 5145 16K $155 64K .. $209 

AMDEK MA! Board (128K, 640 x 400). . $389 

ECS SuperVision (132 Column) . ... $489 

HERCULES Graphics Board (720 x 248). $339 

INTEL 8087 Math Co-Processor ...... $249 


DEALERS: 
WE ALY 
OWERSTOCKED 


MERCHANDISE 


KEYTRONIC IBM Keyboard (5150) $189 
MA SYSTEMS PC Peacock (RGB & Composita, 

Parallel Port} ,........... .. $258 
MICROLOG Baby Blue |! (Z80B, БАК, Paralel & 


Serial Ports, Clock/Calendar). .. . $538 
PARADISE SYSTEMS Muiti-0 isplay Card , $408 
PLANTRONICS ColorPlus....... $Catl 
RANA 2.5 MB Disk Drive w/ Controller . $Call 
STB SYSTEMS Graphix Plus. .,... $259 
TANDON TM 100-2 (0500 Oisk Drive) . $199 
TEAC ҒО -558 (0500 Thinline Drive) . $175 
TECMAR Graphics Master (640 x 400 AGB} $519 

The Captain (w/ OK).  ........ . $258 

1st Mate = UM. sues 2 5229 

ШГ Frankli | 
ALS CP/M EA. ае „суф cam $279 

Smarterm Il (80 Column Card) . $129 
DIGITAL RESEARCH CP/M Gold Card wi 64K $339 
FOURTH DIMENSION 16K RAM Card . $55 

80 Column Card wi БАК {ile Only). . . $128 
INTERACT. STRU. PKASO Universal. , . . . $123 
KOALA TECH. Kaala Pad .. .. . .. $85 
MA SYSTEMS Dmnigraph......,..... $78 
MICROSOFT Premium Softcard (11е) $279 

Softcard (Apple/Franklin) ...... 8228 
MICROTEK Qumpling-l6. . . ... rere 48 
DRANGE MICRO Grappler* ........ 5109 

Buffered Grappler + a —Ó $188 
PCP Applicatd BMHZ........ .. $248 
AANA Elitel, ......... .... $248 

Elite W/Elile IJ ........... $349/5420 
їЄРаййез............,....., $10 
TRANSEND ASID ...,.......... $125 
CORVUS 
Omnidrve: MB . ... . . . $1949 
Transporter .. — $399 Printer Server. . $789 
Network Mirror $759 The Bank , . 51749 
DAVONG (Universal External) 


10MB..... $1925 HMB . 


$2545 


BREAT LAKES 

10 MB Internal For (BM... $1059 
23 MB External (wf Controller) . $1799 
acs 

10/20 MB (w/5 MB Cartridge Back-Up)$2995/$3495 
TALLGRASS 

12 MB External w/ Tape Back-Up . . $2788 
20 MB External w/ Tape Back-Up. . $3148 
TANDON TM 5112 (10 MB External) . $148 


TECMAR 

Removable Cartridge Winchester in PC (5MB) $1528 

10 MB wi 5 MB Cartridge in Chassis , . , $3148 

THOUGHT WORKS for SANYO: 10 MB. . $1875 

XCOMP 16 MB External (For IBM, Apple, Kaypro & 
Morrow Designs)... ...... sa 81N8 

CALL FOR PRICES ON CONTROL DATA, DATAMAC, 


FRANKLIN, A. а SYSGEN 


ATRI NTERS | 
ANADEX 
ОР 96258 (60 CPS NLU) ...... 51199 
DP 6500 (500 CPS, 15" Carriage) . . $2375 
C-I10H Prowriter| 8510 АР. ,... . $329 
$1149 


DATASOUTHDS-180.....,.... | 


EPSON 

10-1500 . . $1149 RX00 . .... $509 
AXÛ ..... $279 RX-BOF/T ... $328 
FX-80 ..... $459 FX-100 $589 
FLORIDA DATA (600 CPS, 4 Fonts) . $2995 
INFO RUNNER Риетап PHS ,,.,... $278 
МЕС 

P2 Pinwriter (180 СРЗ, 10" Carriage) . . 5049 
P3 Pinwriter (180 CPS, 15" Carriage) . 5579 
OKIDATA 

ML 92.. 5С91 ML93 ,.,. $Call 
МЕ ВАР)... Stall Pacemark. $Call 


MANNESMANN TALLY 
МТ 160L. .... $589 MT 180L ... .. $789 
PANASONIC KX -Р1090/109 . ..... $269/$339 


SMITH CORONA 0-200 (120 CPS, NLO 17 x16) $459 
STAR MICRONICS 


Gemini 0X. .. $285 Gemini15X . . . $389 
Delta 10 . $409 Dettai§... . $549 
Radix10 .. .. $589 Вабіх 15 ..... $699 
TEXAS INSTRUMENTS 
850 RD. . $488 855RD.... $759 
TOSHIBA 
P1340 . .. $189 Р1350/1351 , $Call 
TRANSTAR T315 Color Printer... ..... $449 
"T n QUALI ?RINTERS | 
ABATI 10-20 (18 CPS, 15" Carriage) . . . $385 
BROTHER/UYHAX 
OX-15 [13 CPS, Ojabio Compat) ...... $449 
НА -25/НЕ -35 . . .... м ES $Call 
COMREX Comhiler Il (5K Buffer}... ... $449 
ComRitar Ill (23 CPS, 15" Carriage) . $709 
DAISYWRITER 2000 EXP (48K Buffer)... 5985 
DIABLO 
620 API., .. $789 630ECS/IBM.. $2049 
JUKI 6100 (17 CPS, Diablo Compat) .... $Call 
NEC 
20%0...... 5685 2050....... $815 
8590. .,.. $1275 3550 ..... $1535 
710..... m5 TN....... $1725 
OLYMPIA Compact RO/2 , . . . $459/$429 
ESW 3000 (5D CPS, 15" Carriage) . $1378 
QUADRAM Queadjet (Ink Jet Printers}... . $759 
QUME Sprint 1440/1555... $1299/$1479 
SILVER-REED 
EXP 500/580 ............. $409/$519 
EXP 770 (35 CPS, 15" Carriage). . . А $899 
STAR MICRONICS Powerlype (18 CPS). .. $339 
TRANSTAR T120/T130. . . . . $409/$569 
AMDEK DX¥-100/Amplot N ...... $609/$879 
ENTER COMPUTERS 
Sweet? .. $Call Six Shooter. $859 
HOUSTON INSTRUMENTS 
DMP-40-2... $779 DMP-29 , $1849 
DMP-41... $2399 ОМР-42 .... $2399 
PANASONIC YP-BBUA . ,.. 0o. $133 
ROLAND ОХҮ-10Л/0ХҮ-В00 . ..... 5539/5200 
STROBE Model 200/Modei 260. . .. 9529/5689 
AMDEK 
Video 300/300A/3104 , . . . . . $135/$145/5159 
Cokrl+.... $259 Coloril+..... $418 
Colorlll^ ... $379 Color W. . $709 
MONITECH 97/12" Green. ...,. $85/$95 
PRINCETON GRAPHICS HX-12 .. . . $489 
5В8-12{5%0х440)............. $639 
Max-i2 (12" Amber, TTL). . , $1B5 
QUADRAM Quadscreen (17 968 х 512). , . $1439 
ROLAND 
МВ -1216 , $135 MB-171A .. $145 
MB-1226. .. $155 МВ-122А .. .. . $165 
CB4)...., $279 CC-41._... , $558 
SAKATA SC-100/SC-300. 


$259/S699 


TAXAN 
KG-I2M. . . $109 KG-12N/UY.... $119 
710 (3В0 х 262) $259 420 (540 х 262) . $439 
USI Р1-2/01-3 2. ........... $Call 
ZENITH 
ZVM-123A . S99 ЛУМ 1224 .... $105 
ZVM-135 3”, PEN 640x240) . $459 
dil ! AINA L s | 
ESPRIT 
Esprit]... . . SCall Еѕр и... . . 5499 
Esprit Ш . Scal ESP-53100. .. . . $588 
LIBERTY Freedom 110/200 ......... SCall 
QUME 1027024... ..... 553575549 
ШИШ .........._.... $849/$548 
TELEVIDEO 914/924. .....,,.. $518/$675 
ШШ. .......-......--=- $Call 
Personal Terminal. 2.2 =. ,,,..... $419 
wi 300 Baud Modem. .......... $528 


esa есп 


WY-50..... $519 WY-75...... $619 
WY-100..... $859 WY-300..... $995 
ZENITH 
288..,... $649 2-49....... $Сай 
ZIX-40..,.. $329 71Х-11...., $389 
ANCHOR 
Маг... ,. $109 MarkXi..... $285 
HAYES 
Micromodem Пе (w/ SmartCom)).... $245 
Smartmodem 300/1200. . , $219/$499 
Smartmodem 12006 (В8М}.,....... $439 
NOVATION 
Access 1-23 ..,...... ss. $418 
J -Cat {Auto Orig/Answer, 300 Baud). . $85 
Apple Catil (300 Baud) ......... ˆ $225 
212 Apple Cat 11 (1200 Baud). ...... $399 
103 Smart Cat (300 Baud) ........ $168 
103/212 Smart Cat (1200 Baud). ...,. $399 
TRANSEND (Formerly SSM) 
Modemcard w/ Source (For Apple) .. , $239 
PC Modem Card 1200 (For BM} . .. . . $419 
U.S. ROBOTICS 
Password (1200 Baud)... .., - s.. dB815 
Auto Dial 212A .........,. s>- 9449 
SUF WARE | 
ASHTON-TATE ОВАзе (17111... .. i... sail 
LOTUS 1-2-3/Symphony. . . . $319/$Cal 
MBSI, STAR Accounting Software .. . . . $Call 
MICROPRO WordStar Pro Pack (IBM) . $399 
MICRORIM A:Base 4000.......... $808 
MICROSOFT Multiplan .......,... . $128 
PSI WordPlus-PC w/ BOSS ........, $348 
SATELLITE SOFTWARE WordPerlecl .... $288 
SDFTWORD SYSTEMS Multimate...... $314 
SORCIM SuperCalic 3 ..... РҮ" 5259 
SINGLE-SIDED DISKETTES 
I ss. < $23 Üysan. „+, $29 
Maxell... .. $26 Verbatim... .. . 523 
DOUBLE -SIDED DISKETTES 
^o S $30 Oysan....... 935 
Maxell... ... $37 Veram. ..... $3 
SURGE PROTECTORS 
EPO: LamonwOrange......,.. $45/$99 
ULTIMA. ...... К. ee ae САЗ 
FOR COMMODORE-64 
CARO СО Сагі? + 8... ,....,..... $88 
ORANGE MICRO Brappler C(O. ....... $80 
HOUSTON INSTRUMENTS 
07-11 Digitizer (1-Button Cursor) .,..,, 98719 
07-114 Digitizer (4-Button Cursor., ..... $779 


INTERACTIVE STRUCTURES Shufflebutfer 32K $219 
7 1000 Disk Orive w/ ODS (Far Atari) 9269 


ivit 


— le 


401 -T8 0020 
800-843-4302 


150 Broadway, Suite 2212, H.Y., NY 10038 


Money Order, Cashiers Ck, Personal Ck (3 Weeks To Cleat). 
Add 3% MLCIVISA, 5% AMEX Charge. Add 2% Оп COO Orders, 
APO Orders Add 6%. Add 3% For Net Terms. 

All Returned Won-Defectiva Merchandise Are Subject To 

20% Restocking Charge. 

Genlech Reserves the Right to Change Advertised Prices. 
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one another. This is the only example 
1 could find in the book that even in- 
directly addresses the relaxed declara- 
tion sequence accepted by Modula-2. 
One of the improvements in the syntax 
of language relative to Pascal is that it 
allows for declarations of constants, 
types, variables, and procedures to be 
declared in an arbitrary order in ar- 
bitrary locations, within the same scope 
level. Such syntax allows global vari- 
ables to be declared right in front of the 
group of procedures that uses them. Al- 
though this fact can be determined from 
close examination of the formal syntax 
(in my case, by recourse to someone 
who is already an expert in the lan- 
guage), [ think this new syntactical fea- 
ture should have been explicitly 
mentioned. 

The fifth division of the text consists 
of three chapters that cover language 
facilities for system programming and 
other low-level tasks. When Pascal was 
created, it was originally intended only 
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to teach good programming practices. 
Because it was so easy to write reliable, 
structured programs in Pascal, several 
extensions of it were created to enable 
it to handle systems-level programming. 
The UCSD project. for example, wrote 
the entire operating system in its ex- 
tended version. In order to access the 
underlying hardware, programmers 
resorted to tricks to get the job done 
Because of such practices, programs 
written in one variant often were not 
portable to implementations using a 
slightly different version. 

As stated in the preface, a major ob- 
jective in the design of Modula-2 was 
creating a general-purpose program- 
ming language that could also program 
low-level tasks. The topics discussed in 
the fifth division of the book include 
multiprogramming, concurrency, corou- 
tines, peripheral interfacing, and inter- 
rupts. While unleashing the programmer 
on these low-level facilities, an attempt 
is made to instill a sense of solid, sound. 


conservative design when using them. 
These language features enable the pro- 
grammer to greatly damage the system 
and should be used cautiously and 
deliberately. This part of the book is the 
most terse, possibly by design. My ad- 
vice is, if you don't understand what the 
text is discussing, don't even attempt to 
use the facilities described. 

Following the main body of the text 
is the "Report on the Programming Lan- 
guage Modula-2: This document is the 
technical reference mentioned earlier 
that describes the language. It defines 
the standard language. at least until na- 
tional standards committees create new 
ones. While a book review need not 
comment on the technical merits of a 
language definition, a few comments on 
its presentation are in order. In this case, 
the most obvious observation is that it 
is understandabie. The 25-page docu- 
ment clearly specifies the syntax and 
semantics of the language. It is remark- 

(continued) 


Your IBM-PC 


A low-cost development system that handles most popular 
types ranging from 8-bit controllers to full 32-bit architectures 


Relocating Macro Assemblers 
А280 2B0/NSCB800Asm,.... 
А8051 8051/52/44 Asm ... , 


8048/41А Asm 
8080/85 Asm 


A6805 6805/14605 Asm . 4 
68000/10 Asm .. pa, . 
АТ99 TMS9900/95 Asm 
A1802 1802-1806 Asm. 


AGSK 
А8502 6502Àsm . ........ 
AT?000 ТМ57000 Asm 
A15032 INS16032 Asm . 


Utilities 
XLINK Universal linker needed by all i- Series assemblers/ compilers 
ХОВ — Universal librarian usable with all i- Series assamblers/ compilers 


Documentation only 
IPM-0OQ12Ai(MS-DOS) Generic assembler, linker Er librarian 


CPU-ADDXXI 
Packages 

XLINK + any 3 assemblers including documentation 

XLINK + XLIB + any 5 assemblers including documentation 


SYSTEMS Telex: 76147 UPTRADE S 


IAR SYSTEMS AB 


76 BYTE = AUGUST 1984 


CPU-dependent addendum (specify CPU} 


Box 23051, S-750 23 UPPSALA, Sweden 
Telephone: +46 18 14 43 14 


Developing microprocessor software? 
Check out this exciting duo! 


documentation. 


assembler, 


or emulator. 


US DISTRIBUTOR: 
WESTICO 
25 Van Zant Street - Norwalk, CT 06855 
(203) 853-6880 - Telex: 643-788 


Assemblers: 9 Machine instruction syntax is compatible with the chip. 
manufacturers assemblers @ Execute as single programs € Generate 
absolute or relocatable code ® 132 significant characters in symbols 

€ Nested "include" files € Self-explanatory error-messages @ Unlimited 
number of relocatable segments @ 32-bit arithmatic ® Single precision 
IEEE floating point constants € Optlonal locat symbols in the object code 
@ Powerful recursive macro facility € Multiple object modules from a 
single source file € Cross-reference option and numerous list-control 
directives @ Conditional assembly @ Unified operation and 


XLINK: ® Relocates 8, 16 and 32-bit operands € Full support for 8085. 
type segmentation € Output in "standard" formats: Intel-hex, 
Motorola-S, TI, Milenium/ Tektronix, RCA and a special format with 
symbols € Automatic library search for compilers 9 Singte-line link 
command, or a multiple-line command mode with interactive control of all 
loading paremeters € Command file option € Prompts for missing 
parameters € Optional load-maps and cross-references € Type-check on 
public/external declarations ® Range-check on relocatable objects 

9 Help-command, directory-list and informative error-messages. 


XLIB: € Supports creation and/or maintenance of object code libranes 
€ Lists/ Deletes /Moves/Updates/Renames or appends object modules 

€ Lists of renames segments, externals or enires © Command structure 
and error-messages analogous with XLINK. 


Documentation: 9 Generic 100-page manual in a ring binder & Lots of 
examples on how to use the “standard” as well as the unique features 
€ 4—30 pages of CPU-dependent information delivered with each 


Requirements: © Any PC-DOS/MS-DOS — based machine © 170 К oc more 
user memory 9 Serial port for down-load to target system, PROM- programmer 


Product Summary 
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S.D. Chamber of Commerce 
NOMDA 


is your place to buy for SELECTION, SERVICE and SAVINGS. 
We know that your needs are not the same as everyone's, so we don't treat you “just like every one else." 
Your needs are special. That's why COMPUT: ERS and more... is your place to buy for. . . 


“Tomorrow’ s Technology at Prices You Can Afford Today” 


ag OMPUT ORONA 
256K PC w/2 ...... 1750 DeskTop w/2 Drives 2099 
PCw/10Meg& 1320 2495 Portable w/2 Drives 2099 
PCu/2-320K & 10Мед 3195 Models w/Hard Disk CALL 
Extended Warranty New Models .,.., CALL 
Available on All Models CONVERGENT TECH 
WorkSlate ......... 995 
Hot New DC ..,.... 1150  MxroPrinter ....,,, 229 
MAC — All Models CALL  Compon .........: 149 
LISA — All Models CALL NEC 
IT UT LL ee 
IPC-H01 or oe ee рь 
New CX2 Portable . 1295  APCHO2, aper "CALL 
New CX-2C Portable 1595 H..... CALL 
Ace 1000 me Pubatiag 6ч ‘Hi кечее феи 2659 
OMS System TAVA 
w/Manitor , eme PC w/Monochrome 
Ace Pro Plus x... 998 Monitor ,..,.,.... 1899 
PC w/Color Monitor 1959 
Model 1605H  ...... 3795 
Model 1605E ....... 298 DeskTop 151-21 .... 2159 
Model TPC IE ...... 2399 DeskTop 151-22 ,... 2495 
d erases 5 Portable 161-21 ,... 2349 
"zqtraamm Portable 161-22 LE 26039 
Extended Warranty CALL FOR PRICES ON: 
Avallable on All Models KAYPRO = SHARP ¢ 
COLUMBIA COMPAQ * EAGLE e 
1600-1 2.4.22... 2295 OTRONO + NOVELLE» 
TY Wow 4299  NORTHSTAR*ALTOS* 
able LE TEOT mrt Q349 DEC ү, EPSON 2 
Eo ay SANYO * ATARI * 
ACCESSORIES 
IBM AST &Pack ..,.... 265 
Hercules Color Card 5d e M 
StarLink А ть аа отав 6 
Keyt! Oy TG ae d. 44 
III a E maka 3 
Bi-Graphics | фу ч Es CALL FOR PRICE LISTI! 
ics i. we mica 
Smart Cable by [Q. 6 n wahr a .. 199 
dr, Extender by Printer Face by DE 4 . & 
Falcon. ........ CALL Д 
Graphicard by Р.Р. 79 
UtraPak byTSENG 489. 7550 Cord w.e 69 
UltraRam by TSENG 19% Touch Pad by Koala 84 


Multi: Display by P.S% 399 


| Plantronics Color Plus 


"as F TE 
; ИШ 


уй-б, SE 


Grapplet Plus, s.. 109 
Videx BD Col w/Sh Switch 

179 
78 
67 
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Wesper Full Grephics 
System Saver FAN . 


Available 


adele ‘MasterCard, or bank wire 


PRINTERS 
TOSHIBA 
6100 18 Cps +44045} 619 Р 1351 Parallel oA 1589 
Tractor папььсаз ее 1 P 1351 Serial 1589 
Cut-Sheet Feeder ,. 529 x.. 

" P 1340 Parallel фзете 789 
Ere Р 1340 Serial ...... 789 
FX-80 — 80 F/T 4 CALL Ѕрти ТАНУ „, 
00-1500 .... ON SALE! 160} ............., 539 

АВАТІ TOLD күү. settee. 619 
LQ-20 Parallel vee 389 180-1 РР creer 769 
LQ20 Serial ....... 49 WOL ....-........ 849 
DAISYWRITER 420.123 .......... 2369 
Daisy:2000 w/48 420-L 112 ..—...... 1939 
== ЧЕР CALL 4401-11] л... 1995 
"Tractor for Daisy 2000 HOHE .......,.. 2199 
«арга | PRIP ee 539 
CurSheet Feeder CALL — PixySP Ici. 629 
QUADRAM STAR i» 
Quaddet Seer te any 195— Gamini lox ч 269 
IBM Kit ica, ]g  QemmlOX ....... 
Apple Kit 49 Gemini 15X TESI 379 
Vh aae т хоси Delta-10 њафефтеть в 389 
NEC DES „;......... 569 
New! Pnwriter 2 , CALL  Rèdin10 ...... 579 
New! Pinwriter 3 . CALL emi i dca zi 
2030-Parallel ,. 679 Power Type ....... 
2050-Paralel .,..... 889 OKIDATA 
3510-RS232 ........ 1299 Мктоїле 84Р .. CALL 
3515RS232 .,....,. 1299 Microline 92 P .. CALL 
2530-Parallel „.„, 1270  Pacemark 2350 P - CALL 
3550-Parallel . 1599 Расета 2410 P . CALL 
Extended Warranties CALI, 


"MODEMS" 
HAYES RIXON 
R 1039 ASYNC .... 229] 
PC 212A ІВМ Internal 429! 
PC 212A-WA 
wiASYNC Port . 2 
R 22A R22 , 4 


IC Compatible w/SR 
MictoModern Ile -- 
SmartModem 1200B (BM) p 
SmartMadem 300 К5232 . 219 
SmariModem 1200. RS232 . 539 


om 


ChronoGraph R9232 199 NOVATION 
U.S. ROBOTICS Access 12.3 . 399 
IBM PC Modem VOR UN Tes A: 99 
Password 300/1200 . 397 103 Pim. ras reas 189 
VEN-TEL 212 Ашо Сад) а. А 1397 
1200 Plus .... 384 Арре.Са П ...... xn 
‘DISK DRIVES 
FLOPPY DRIVES K 
Ful) High 320K ..... 209 10 Meg Internal .... 
Stim Line 320K... 199 QuarterMaster ON SALE! 
ple ible .. 159 10 Meg External ... 1095 
FUJI DISKETTES 15 Meg External . CALL 
Ee 
` LI е 
HS PD wes ER CONTROLL DATA 


COMPUTERS and more. „ый 


SOFTWARE 

FOR PC & XT APPLE 
OZ by Fox & Geller 299 
Quick Code ....... 219 
FrameWork by 
dBase ill v3 942422. KOLI 


dBase ШЬу Ash Tate 419 
Friday by Aston-Tate 199 
Bottom Line Strategist 269 
C Dex Packages (each) 39 


Friday Pen Cer BES 199 CPA Modules 1 thru 4 
Please by Hayes . CALL ·-- ++ is, (each) 174 
ЅтайСот Ш ...... 87 O2 by Fox & Geller 319 
MayDay by Teletech Graphix .......... 197 
Symphony by Lotus Sales Edge e. 1M 
Upgrades ай 3. , Format Пе ......... 104 
E. CALL ned - E 
Leven Áo. by Dew Jones E er iype £e = 
Market Analyzer... 249 Micro Pro , CALL | 
Market Manager... 219 Micro Soff -isuri CALL 
S:Access ....... 65 Бре. и leis "49 
PFS: File ....... gg 40s: PFS: File I. cM 
PFS: ‘Write T E] PFS: File lle =q. are a4 
PFS: Report . g4 — The Handlers (al) .. 149 
PE Writer .- 47 Teron Logo ..... a 
EasyWriter Il by JUS 269 ersaForm ..,..... 
CorrectStar-by MicroPro 134. ВР ЗЬ ........... 267 
VolksWriter DeLux . 199 Pe Writer by Hayden 97 
R-Base by MicroRim 319 Persona Pearl . * 194 | 
WordStar a: ON SALE! y ran “а + T 1 
Er e World Fx Zorkl,lorill(each) 26 
СИИИ э 77. ТРА 33 
VersaForm ....... А 5 ERAT? 
Flight Simulator I| .. 37 
ripe, S CURE, i. EHE 
MONITORS 
Roland DG RLG .. 139 Quadiscreemn w/ Card ы) 
Roland DG 121-À 249 Zenith 133 ........ 3191 
Roland CB 181 i 319 anth 135 кае» 4 487 i 
Roland CC l4] i... 595 Zerib 122. -issus 10912 
Taxan 420 * (FTTR 449 Amdek 310... ат 159 D 
Taxan Ambér .,.... 119 Атдек Calor n? ДЇ; 597{ 
Taxan 415 Жы, NEC JC 1215 . 269) 
onn &ol ГРМ У NEC dG Bes. ee 397 
4 مقا‎ 89 Format Й. rat pee 119 
559 ODEN om ee, 3? 
TAS cat 
WE OFFER EXTENDED 
WARRANTIES ON ALL OF 
OUR PRODUCTS. OUR 
EXPERIENCED fi _ a 
TECHNICIANS ~~ Bi 
АВЕ HERE (ca X f 
FOR YOU  À Sn | || 


CA t 92041 


HARGE Mail orders may send charge 
Mic T еня monay order, or | 
dness days Jor personal or company checks to | 
Sin factory cartons with manufacturer warranty. — 
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BOOK REVIEWS 


able that so powerful a language can be 
described so concisely. It is also in 
marked contrast to the technical de- 
scription of some other languages 
notably COBOL, PL/I, and Ada. 


DRAWBACKS 


The book does have some flaws. It 
seems ironic that the creator of such 
beautiful languages as Pascal and 
Modula-2 should use one of the most 
unattractive programming styles I have 
ever seen. Indentation is shallow (often 
less than one character per level) and 
hard to follow in some of the longer ex- 
amples. There is a tendency to cram 
several statements onto the same line. 
The use of proportional spacing in the 
listings is bothersome. Because different 
letters occupy varying widths in the 
listings, corresponding letters in con- 
secutive lines do not always line up. This 
can be particularly annoying when char- 
acter arrays are padded with blanks: 
there is simply no way of knowing how 


many blanks to use 

The listings in this book do, however, 
have one advantage over the Pascal list- 
ings presented in Professor Wirth's 
previous books. The presentation 
listings that appear in typeset text and 
regular listings as produced by common 
printers are the same. One typeface is 
used for all program tokens instead of 
reserved words in bold. identifiers and 
operators in italics, and surrounding text 
in Roman. This makes it easier to write 
about the language and programs writ- 
ten in it. 

Another slightly annoying property of 
the book is the level of presentation. It 
tries to be all things to all programmers. 
By presenting many very basic concepts 
of programming in general, it is prob- 
ably too terse for the beginner to learn 
how to program without additional in- 
struction. All the detail for beginners 
just slows down the experienced pro- 
grammer. Such a person can skip large 
sections of the text, thereby possibly 


missing important details. I think Pro- 
fessor Wirth should have directed his 
presentation to the more experienced 
audience because at this stage in the life 
of Modula-2, very few persons will learn 
it as their first programming language. 
Instruction for the beginnner can be 
provided by tutorial books that will ap- 
pear as the popularity of the language 
increases, just as they did for BASIC and 
Pascal. 

Possibly the most disconcerting thing 
about this book is its index. Although 
it appears complete, it is hard to use. 
Printed in a two-column format, scan- 
ning it in alphabetical order means look- 
ing at an entry in the first column, 
checking the same line in the second 
column, moving down one line, check- 
ing the first column, and so on. It's not 
easy to break the habit of looking 
straight down the list when searching 
hurriedly. Such an index is a handicap 
in a book intended as a reference. 

(continued) 


BYTE CONNECTION, INC. 


presents BOTTOM LINE Prices: 


cat. (714) 778-6496 


TERMINAL/MONITORS 


PERSONAL COMPUTERS 

IBM PC 256k, cotor card, monitor, 2 slimline drives 
CORONA 128k, color card, monitor, 2 slimline drives 

ТАМА РС 128k, color card, monitor, 2 slimline drives 

IBM XT, 128k, color card & Accounting pkg. AP, AR, PR 
MEMOTECH 64k, parallel and game ports, Tv/Monitor adapter 


ALTOS-586 512k, 20mb НО, 1mb FD, 6 Ser. ports, Altos 1! terminal 
ALTOS-586 512k, 40mb HD. 1mb FD, 6 Ser. ports, Altos 1| terminal 


PRINTERS 
EPSON AX 80FT 
EPSON RX 80 

EPSON FX 80 

EPSON FX 100 

JUK! 6100 Letter qual. 


MODEMS 
U.S ROBOTICS 300 
U.S. ROBOTICS 1200 


OKIOATA MICROLINE 84P 
OKIDATA MICROLINE 84S $ 1079.00 
OKIDATA MICROLINE 82 
OKIDATA MICROLINE 92 
OKIDATA MICROLINE 93 


US. ROBOTICS PASSWORD 1200 $ 
SMARTMODEM 1200 


$ 2389.00 
$ 1995.00 
$ 1895.00 
$ 5255.00 
5 595.00 
5 7695.00 
S 6695.00 


TELEVIDED 914 
TELEVIDEO 924 
TELEVIDEO 950 
TELEVIDEO 970 
AMDEK 310A amber 


SOFTWARE 
WORDSTAR 
EASTWRITER II 
PERSONAL PEARL 
LOTUS 1-2-3 
MULTIPLAN 


$ 979.00 


$ 315.00 
$ 445.00 
S 689.00 


575.00 
675.00 
880.00 
1045.00 
179.00 


АМОЕК 3006 green 
AMDEK 3004 amber 
TAXAN amber 

TAXAN AGE III 

PGS HX12 Hi-res color 


FRIDAY 
FINAL WORD 
QUICK CODE 
СПЕШАТ 


DBASE 11 


DISK DRIVES & SUCH 


TANDON ТМ100-2 1BM comp. 


340.00 
5 470.00 


TANDON 10mb w/control 
TANDON 25mb w/controk 


$ 225.00 
$ 1395.00 
$ 1995.00 


5% 0S, DU 10 disketles/box 
6 РАСЖ-б function to 384k 
S TB Graphic plus 


Store Hours: Monday-Saturday 9:00 am - 5:00 pm 
Prices reflect 396 to 596 cash discount. Product shipped in factory cartons with manufacturers warranty. 
Please add $8.00 per order for UPS shipping. Prices & availability subject to change without notice. 
Ali returned merchandise subject to a 20% restocking fee. Prices good in U.S. only. 
Prices reflected in this section are lower than franchise stores 
Send cashier's check or money order... Personal cheeks acceptable. 
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Introducing a pocketful of mire i 


It’s the new BASF Qualimetric™ 3.5" Micro 
FlexyDisk? Its name is a lot bigger than its size, 
апаа lot smaller than its capacity — one astound- 
ing megabyte. Our new Micro fits into more than 
shirt pockets. It fits into several of the hottest new 
small portable personal computers - like Apple" 
Computer's new Macintosh " and Lisa” 2 and 
Hewlett-Packard's HP-150 Touchscreen PC. 

The Qualimetric part is what makes our Micro 
FlexyDisk different from the others that will inevi- 
tably follow. It indicates a new standard in design, 
production, inspection, and testing. This standard 
enables us to warranty the Micro for a lifetime? 

o more, no less. In addition, we certify , 
ы each bit of every byte on or between 


ry trackon each Micro FlexyDisk is 
tact BASF for a copy of our warranty 
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100% error-free. Thats because wg know і 
each Micro FlexyDisk may only costa соу Е i 
of bucks, the hours and brain cellsyou ри hto 
it are priceless. | 

For those occasions when you eed morethan | 
a pocketful of miracles, we provide a handyjand | 
virtually earthquake- proof 5-pack, It's sized'to slip | 
easily into your briefcase, handbag, or backpack, _ i 

For a plethora of technical details about our — 4 É 5 3 ` 
new Micro FlexyDisk and even more important m 7 
information on where to buy it,call toll-free. 
1-800-343-4600. 


PRAISE 

On a more positive note, this book 
covers almost all of the facilities of the 
language quite well. Professor Wirth in- 
fuses his exposition with the impor- 
tance of stepwise refinement, the choice 
of appropriate data structures, and the 
separation of related tasks into isolated 
modules. In many cases, the program- 
ming examples given are quite interest- 
ing. The book seems to have been pre- 
pared carefully: | didn't notice one typo- 
graphical error. To top it off, the book 
is reasonably priced, something quite 
rare in computer science books. And 
finally, this is an important book. It con- 
tains the report on Modula-2 and thus 
defines the standard language. As the 
language becomes more popular. it will 
serve as the arbiter of what constitutes 
a correct implementation. Simply. this 
book can help you resolve questions 
regarding the legality of syntax and 
recognition of nonstandard, nonpor- 
table use concerning Modula-2. 


DISK COPYING SERVICE 
Fast * Reliable * Low Cost 


If you produce software, ALF's disk copying service is the quick, 
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THE ELEMENTS OF 
FRIENDLY SOFTWARE 
DESIGN 


THE ABC's OF 
DEVELOPING SOFTWARE 
Reviewed by Chris H. Pappas 


ЈА ere exists between two op- 
posing software-design theories. 
One school of thought maintains that 
an efficient program must be structured, 
modular, and easily maintained. The 
other approach focuses on and caters 
to the needs of the user. 

| have just finished reading two texts 
on software development. The first 
book is The Elements of Friendly Software 
Design by Paul Heckel and the second 
is The ABC's of Developing Software by 
Sheldon D. Softky. Both are written for 
beginning to experienced programmers. 
| see, as do the authors, that these two 
approaches are not mutually exclusive, 
even though both texts represent op- 
posite ends of the spectrum. The 


amount of space Heckel devotes to 
program-design structure in his book is 
similar in length to the space Softky 
devotes to user friendliness. 


THE FRIENDLY WAY 


The information in The Elements of Friendly 
Software Design is both entertaining and 
instructional. The major thrust of the 
text indicates that software design, if ap- 
proached from the user's point of view, 
is the most recent addition in the field 
of communications crafts. Precursors in- 
clude literature, theater, music, film, and 
other art forms. 

Significant examples are included that 
support user friendliness: quotes from 
famous movie directors, authors, inven- 
tors, painters, and other people whose 
livelihood revolves around communica- 
tions. Heckel suggests that software 
engineers go beyond proper program 
syntax and structure and concern them- 
selves with addressing user needs. 

(continued) 


BLANK DISKS 


ALF buys large quantities of tóp quality, bulk 
packaged disks for our disk copying service. 
We avoid the expense of fancy printing and 


labeling—and can pass these savings on to 
you! The disks listed below are 51⁄4", soft sector, 
double density, unlabeled, with hub reinforce- 

[em ring. Call for information on other disks, 
оо. 


convenient answer to your duplication needs. Fifty copies or thousands, 
standard or copy-protected formats, just disks or a whole package— 
call ALF. Consider: 


€ FAST. Most orders are shipped. in a week or less. Prompt service 
on custom printing, too. | 


eLOW COST. Set-up charges start af $10, copy protection set-up 
at $25. Copying charges drá 30€ to 40€ per side (see blank disk prices at 
right). No extra charge per appy for protected formats. 


e CONVENIENT. We olî label applicgiien, sfirink packaging, heat 
sealing, and other services, Мес custom pıinfed labels and sleeves? We 
can handle it and much e, rie vinyl folders, binders with slip cases, 
3-hole vinyl disk pages, and disk mallets fn sfock—and can custom print 
them for packaging In a hurry. = 


e TOP QUALITY. We start withthetinest disks available. Your choice 
of 3M, Memorex, Verbatim, or othér majór brands—or you can supply your 
own blank disks. Every disk we capy is verified bit by bit and guaranteed 
10095 flawless. | 


e RELIABLE. ALF designs and manufactures copying equipment that 

other copying services and vote publishers rely on every day. Our com- 
| plete understanding of duplication technology assures you of the finest 
| reproduction available—and has.since/1980. 


| We're eager to meet your duplication and packaging needs. Give us a call today! 


ALF 
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call for details 


$146 per 100 
SINGLE SIDED 
$180 per 100 
DOUBLE SIDED 


$150 per 100 
SINGLE SIDED 
$192 per 100 : 
DOUBLE SIDED 


3M 
MEMOREX 


VERBATIM 


Without sleeves: 
add $2.50 shipping per 10D. 
With tyvek sleeves: 
add $7 pius $2.50 shipping per 100. 
Packed in boxes of 10 with tyvek sleeves: 
add $45 plus $3.00 shipping per 100. 


To order, call 1-800-321-4668. Inside Colorado & customer service: 1-303-234-0871. 


ALF Products Inc. 1315Е Nelson St. Denver, CO 80215 


BASF QUALIMETRIC" FLEXYDISKS' 
BUILT FOR ETERNITY- WARRANTED FOR A LIFETIME. 


BASF Qualimetric FlexyDisks? offer 
you more...an extraordinary new 
lifetime warranty* The BASF Quali- 
metric standard is a dramatic new 
international standard of quality in 
magnetic media...insurance that 
your most vital information will be 
secure for tomorrow when you enter 
it on BASF FlexyDisks today. 

We can offer this warranty with 
complete confidence because the 
Qualimetric standard reflects a con- 
tinuing BASF commitment to perfec- 
tion...a process which begins with 
materials selection and inspection, 
and continues through coating, pol- 
ishing, lubricating, testing, and 
100% error-free certification. Built 
into our FlexyDisk jacket is a unique 
two-piece liner. This BASF feature 
traps damaging debris away from 
the media surface, and creates extra 
space in the head access area, insur- 
ing optimum media-to-head align- 
ment. The result is a lifetime of 
outstanding performance. 

When your information must 
be secure for the future, look for 
the distinctive BASF package with . 
the Qualimetric seal. Call 800-343- MNT 


4600 for the name of your nearest | Ma Р 
supplier. ү 
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Language Library 


For PC DOS, MS DOS, 
CP/M-86, and others 


A programmer's most important 
software tool is the language compiler 
or interpreter he uses. He has to 
depend on it to work and work well. 


At SuperSoft, we believe it. That's 
why we offer three fine compilers: 
SuperSoft FORTRAN, SuperSoft 
BASIC, and SuperSoft C, that answer 
the programmer's need for rock solid, 
dependable performance on 16 bit 
systems. 
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Compatible 
with Microsoft BASIC 


The SuperSoft BASIC compiler, available 
under CP/M-86 and MS DOS, is compatible with 
Microsoft* BASIC and follows the ANSI standard. 


Greater accuracy with BCD 
math routines 


If you have used other languages without 


‘BCD math, you know how disconcerting decimal 


round off errors can be. For example: 


With IBM PC* With SuperSoft 

BASIC BASIC with 
BCD math 

10 A=.99 10 A=.99 

20 PRINT A 20 PRINT А 

3O END 30 END 

Output: .9899999 Output: .99 


As you can see, SuperSoft BASIC with BCD 
provides greater assurance in applications 
where accuracy is critical. 

SuperSoft's BASIC is a true native code 
compiler, not an intermediate code interpreter. 
It is a superset of standard BASIC, supporting 
numerous extensions to the language. Important 
features include: 


@ Four variable types: Integer, String, and Single 
and Double Precision Floating Point (13 digit) 
B Full PRINT USING for formatted output 
B Long variable names 
E Error trapping 
B Matrices with up to 32 dimensions | 
E Boolean operators OR, AND, NOT, XOR, 
EQV, IMP 
B Supports random and sequential disk files with 
a complete set of file manipulation statements 
@ No run time license fee 
Requires: 128K memory 
BASIC compiler: $300.00 


e 
For CP/M-86, MS DOS, and 
PC DOS 
*SuperSoft BASIC is compatible with 
Microsoft BASIC interpreter and IBM PC BASIC. 
Due to version differences and inherent 
differences in compilers and interpreters some 
minor variations may be found. Machine 
dependent commands may not be supported. 
The vast majority of programs will run with 
no changes. 


FORTRAN 


SuperSoft FORTRAN is the answer to the 
growing need for a high quality FORTRAN 
compiler running under CP/M-86 and IBM PC 
DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For example, 
consider the benchmark program used to test 
the IBM FORTRAN іп InfoWorld, p. 44, Oct. 25, 
1982. (While the differential listed will not be 
the same for all benchmark programs, we feel it 
is a good indication of the quality of our compiler.) 
Results are as follows: 


IBM FORTRAN: 38.0 Seconds 
SuperSoft FORTRAN 2.8 Seconds 


In its first release SuperSoft FORTRAN 

offers the following outstanding features: 

1. Full ANSI 66 standard FORTRAN with 
important extensions 

2. Standard data types, double precision, varying 
string length, complex numbers 

3. Free format input and free format string output 

4. Compact object code and run time support 

5. Special functions include string functions, 
dynamic allocation, time/date, and video access 

6. Debug support: subscript checking, good 
runtime messages 

7. Full IEEE floating point 

8. Full 8087 support available as option ($50.00). 

9. Ratfor preprocessor available as option 
($100.00). 


Program developers: 


SuperSott's family of FORTRAN 
compilers means you can write your 
programs once and they will run under 
CP/M-80, CP/M-86, and MS DOS. This 
lets you get your applications running 
fast no matter what the environment. 


SuperSoft FORTRAN: 
available NOW and 


working great! 


Requires: 128K with CP/M-86 or MS DOS, 
32K with CP/M-80 


FORTRAN: $425.00 (in each environment) 
8087 Support: $ 50.00 
Ratfor: $100.00 


For CP/M-86; MS DOS, IBM 
PC DOS, and CP/M-80 


In conjunction with SuperSoft. SuperSoft FORTRAN 
was developed by Small Systems Services, Urbana, IL. a 
leader in FORTRAN development. 

Japanese Distributor. 
ASA Corporation International. TOL Building. 71h Роот 
1-149 Teranomon, Minato-Ku, Tokyo 105. Japan 
Tel (03)-5025550, Telex 222-5650 ASRTYO J 
European Distributor: 
SuperSot international Lid . 51 The Panties. 
Tunbridge Wells. Kent. England TN2 STE 
Tel 0892-45423 Telex 95441 Micro-G 


Microsolt is à Irademark ol Microsaft Corporation 
IBM PC is a trademark pl International Business Machines Corporation 
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C Compiler 


In 1982 SuperSoft helped C programmers 
around the world move their applications from 
8 to 16 bit operating systems with the first C 
compiler under CP/M-86* PC DOS, and MS DOS. 

Today there are several C compilers on the 
market, and you can look at them all. But if you 
want a C that's fully portable, syntactically 
compatible with UNIX version 7 C, rigorously 
tested, fast in both compilation and execution, 
packed with more library functions than any 
other, and produces a very highly optimized 
assembly code. ..then you'll find only one. The 
SuperSoft C compiler. 


Professional Quality 


SuperSoft started working on C over three 
years ago, and the work has never stopped. While 
others were struggling to put in features, 
SuperSoft was refining and polishing...adding 
the quality professionals depend on. 


Thoroughly Tested 


SuperSoft C has been tested with hundreds 
of commercial application programs. And all this 
testing has paid off... with a compiler that's 
highly reliable in every phase of operation. 


Portable 


SuperSoft C is now available in most 
operating systems environments. Since we don't 
sell operating systems, we can support them all. 
And as new operating systems become popular, 
SuperSoft C will be there. 


Packed with Library 
Functions 


SuperSoft now has the most complete set of 
library functions available. All provided with 
source code. 


Thorough User Manual 


The new user manual is extensive— jammed 
with thorough explanations to help you every 
step of the way. And our technical hotline can 
help answer any additional questions. 


For CP/M-80 CP/M-86 MS DOS & PC DOS 
SuperSoft C: $350.00 


FIRST IN SOFTWARE TECHNOLOGY 
P.O.Box 1628 Champaign, IL 61820 
(217) 359-2112 Telex 270365 


CP/M and CP/M-86 are registered trademarks of Digital Research 
UNIX i5 a trademark of Bell Laboratories 
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If you're looking for a great 
deal on business software, 
800-Software is hard to beat. We 
became one of America’s largest 
software marketers by offering 
great prices — and a lot more. 

Here are some of the reasons 
to buy from 800-SOFTWA RE: 

m LOW DISCOUNT PRICES. Gen- 
erally 40-5096 off suggested list 


price. 

m FAST DELIVERY. Our giant in- 
ventory makes this possible. (We 
can provide overnight delivery!) 


GREAT PRICES! 
GREAT SERVICE 


m FREETECHNICAL SUPPORT. 
Call our helpful and patient 
experts. 


и RELIABILITY AND REPUTATION. 
Some of our best customers 

are America’s biggest corpora- 
tions, including IBM, Hewlett- 
Packard, G.E. and Honeywell. 
Also, we fully guarantee every 
product we sell against defects. 


m EASY TERMS. We accept pur- 
chase orders from qualified 
organizations. 


CHECK OUT THESE INCREDIBLE 
SOFTWARE PRICES: 


AMDEK™ MONITORS 

AST 6-PACK PLUS" 

CROSSTALK™ 

dBASE ИЛЇГ” 

EASYWRITER 11 
SYSTEM" 

4-POINT GRAPHICS" 

FRAMEWORK" 

HAYES 
SMARTMODEMS" 


HERCULES GRAPHIC 
CARD™ CALL 


INFOSTAR™ CALL 
IUS ACCOUNTING 

MODULES™ $299 
LOTUS 1-2-3/ 

SYMPHONY™ CALL 
MAXELL™ OR MEMOREX™ 

DISKETTES CALL 


CALL 
CALL 
$105 
CALL 


$195 
$129 
CALL 


CALL 


MICROSOFT® WORD 
W/MOUSE 


MULTIMATE™ 
MULTIPLAN™ 
NORTON UTILITIES™ 


PFS: FILE/GRAPH/ 
WRITE/REPORT™ 


QUICKCODE™ 
RBASE 4000™ 
SUPERCALC® 2 
SUPERCALC 3 
WORDSTAR® 


WORDSTAR® 
PRO. PAK 


VOLKSWRITER 
DELUXE™ $179 
PLUS MUCH, MUCH MORE! 


$359 
$299 
$149 
$ 59 


$ 85 
CALL 
$329 
$159 
$219 
CALL 


CALL 


800-SOFTWARE IS READY TO SERVE YOU. 
TO ORDER CALL TOLL-FREE: 800-227-4587 OR 415-644-3611 


O Dealer inquiries welcome. 

O Quantity discounts available 
through our National Accounts 
Program. 

D Purchase orders accepted. Please 
call in advance. 

L] Call for shipping charges. Over- 
night delivery Ду _ 
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, 800- SOFTWARE 


940 Dwight Way, Berkeley, CA 94710 


C! We do not add surcharge for credit 
card purchases. 

Г) Prices may change. Above prices 
are for IBM-PC and compatibles. 

O International orders welcome: 
TELEX #751743 800-SOFTWARE UD 

L! Compuserve y Word "GO-EH'. 

CA residents add sales ta 

©Copyright 800-SOFT WA RE 1984 
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BOOK REVIEWS 


In the second chapter, “Our Counter- 
productive Instincts,’ the author points 
out that software engineers are primar- 
ily concerned with the logic in a pro- 
gram. Not enough time is devoted to 
the visual aspects of the program: How 
does it look to the user? Throughout the 
book the words create visual images 
that link thoughts with experience: 
Heckel believes that this use of familiari- 
ty is critical for successful software 
design. 

If computers are to be accepted by 
the general population, Heckel declares, 
it is the job of software engineers to 
make the first experience a positive one. 
For instance, to design a word processor 
for a secretary, try to emulate a type- 
writer. Make the new user feel at ease 
and not intimidated by the product. 
With a positive, familiar approach, it is 
maintained, you can then lead the user 
on gradually to the more advanced fea- 
tures of the package. 

"How to Design Software that People 
Will Want to Use" is a section that con- 
tains many aspects to ponder in friendly 
software design. For instance, "Most 
software is run by confused users acting 
on incorrect and incomplete informa- 
tion, doing things the designer never ex- 
pected.’ How true! Judgmental com- 
mands, such as “Illegal Command,’ 
simply increase a user's defensiveness. 
Use empathy, not superiority. Give the 
user control. Involve the user. Orient the 
user to the world. In a word processor, 
the designer can not only show users 
the page they're typing on but can also 
tell them which document, page. line. 
and position is in use. Avoid frustrating 
the user. Don't bore them or go over 
their heads. Allow for help menus but 
dont make them automatically invoked. 
Put yourself in the users place. To be 
a competent software engineer, you 
must know the medium's capabilities 
well. Be willing to rewrite. Don't expect 
to get it right at the first effort. 


A LOGICAL APPROACH 


If you're on a software-development 
team that isn't doing as well as it might, 
then Softky's The ABC's of Developing Soft- 
ware presents a totally different view of 
program design. The text describes how 
to design and implement a major soft- 

ware project. 
The example used throughout this 
(continued) 


THE FORTH SOURCE" 


MVP-FORTH 


Stable - Transportable - Public Domain - Tools 

You need two primary features in a software development package a 
stable operating system and the ability to move programs easily and 
quickly to a variety of computers. MVP-FORTH gives you both these 
leatures and many extras. This public domain product includes an editor, 
FORTH assembler, tools, utilities and the vocabulary for the best selling 
book "Starting FORTH". The Programmer's Kit provides a complete 
FORTH for a number of computers. Other MVP-FORTH producis will 
simplity the development of your applications. 


MVP Books – A Series 


О Volume 1, Ali about FORTH by Haydon. MVP-FORTH 
glossary with cross references to fig-FORTH, Starting FORTH 


and FORTH-79 Standard. 2 Ed. $25 
О Volume 2, MVP-FORTH Assembly Source Code. Includes 

CP/M* , IBM-PC* , and APPLE? listing for kernel $20 
O Volume 3, Floating Point Glossary by Springer $10 
[] Volume 4, Expert System with source code by Park $25 
О Volume 5, File Management System with interrupt security by 

Moreton $25 


MVP-FORTH Software — A Transportable FORTH 


[] MVP-FORTH Programmer's Kit including disk, documen- 
tation, Volumes 1 & 2 of MVP-FORTH Series (Ail About 
FORTH, 2 Ed, & Assembly Source Code), and Starting 
FORTH. Specify O CP/M, О CP/M 86, O CP/M+, O APPLE, 
Û IBM PC, O MS-DOS, O Osborne, O Kaypro, O H89/289, 
О Z100, O TI-PC, O MicroDecisions, O Northstar, 

Pj D Compupro, O Cromenco, O DEC Rainbow, O NEC 8201, 
[3 TRS-80/100 $150 


Г) MVP-FORTH Cross Compiler for CP/M Programmer's Kit. 
Generates headerless code for ROM or target CPU $300 


[] MVP-FORTH Meta Compiler for CP/M Programmer's kit. Use 
for applications on CP/M based computer. Includes public 
domain source $150 


O MVP-FORTH Fast Floating Point Includes 9511 math chip on 
board with disks, documentation and enhanced virtual MVP- 
FORTH for Apple Il, 11-+ , and Пе. $450 


O MVP-FORTH Programming Aids for CP/M, IBM or APPLE 
Programmer's Kit. Extremely useful tool for decompiling, 
callfinding, and translating. $200 


U MVP-FORTH PADS (Professional Application Development 
System) for ІВМ PC, XT or PCjr or Apple Il, + or fle. An 
integrated system for customizing your FORTH programs and 
applications. The editor includes a bi-directional string search 
and is a word processor specially designed tor fast 
development. PADS has almost triple the compile speed of 
most FORTH's and provides fast debugging techniques. 
Minimum size target systems are easy with or without heads. 
Virtual overlays can be compiled in object code. PADS is a 
true professional development system. Specify 


Computer. $500 
et Г] MVP-FORTH Floating Point & Matrix Math for IBM or 

Apple $85 
ue MVP-FORTH Graphics Extension for IBM or Apple $65 


we L] MVP-FORTH MS-DOS file interface for IBM PC PADS $80 


we [] MVP-FORTH Expert System for development of knowledge- 
based programs for Apple, IBM, or CP/M. $100 


FORTH CROSS COMPILERS Allow extending, modifying and compiling 
for speed and memory savings, can also produce ROMable code. 


Specify CP/M, 8086, 68000, IBM, 280, or Apple K, 1+ $300 
FORTH COMPUTER 
[] Jupiter Ace $150 


Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS, 
INC), VISA, MasterCard, American Express. COD's $5 extra. Minimum order $15. 
No billing or unpaid PO's. California residents add sales tax. Shipping costs in US 
included in price. Foreign orders, pay in US funds on US bank, include for handling 
and shipping by Air: $5 for gach item under $25, $10 (or each item between $25 and 
$99 and $20 for each item over $100. All prices and products subjecl to change or 
withdrawal without notice. Single system and/or single user license agreement 
required on some products. 


FORTH DISKS 


FORTH with editor, assembler, and manual. 


+ Г] APPLE by ММ, 83 $100 
Г] APPLE by Kuntze $90 

EJ ATARI* valFORTH $60 
es L1 CP/M* by MM, 83 $100 
[] HP-85 by Lange $90 

D HP-75 by Cassady $150 

О IBM-PC* by LM, 83 $100 

О NOVA by CCI 8" DS/DD$175 


[] Z80 by LM, вз e" " $100 
О 8086/88 by LM, 83** $100 
о 68000 by LM, 83 ** $250 
O VIC FORTH by HES, VIC20 


cartridge $50 
[] C64 by HES Commodore 64 
cartridge $60 
[] Timex by HW $25 


Enhanced FORTH with: F-Floating Point, G-Graphics, T-Tulorial, 
$-Stand Alone, M-Maih Chip Support, MT-Multi-Tasking, X-Other 
Extras, 79-FORTH-79, 83-FORTH-83. 


„çt С! APPLE by MM, 
F. б, & 83 


© ATARI by PNS, Е.С, & X. $90 
we" CPIM by ММ, F & 83 $140 
[1 Apple, GraFORTH by! $75 


[] Multi-Tasking FORTH by SL, 
CP/M, X & 79 $395 


Û TRS-80/l or Ill by MMS 
F, X, & 79 


Г] Timex by FD, tape С.Х, 
& 79 $45 


О Victor 9000 by DE,G,X $150 


$130 


[] C64 by ParSec. MVP, F, 79, 


$180 we G&X $96 


О FDOS for Atari FORTH's $40 
Г] Extensions for LM Specify 
IBM, Z80, or 8086 
О Software Floating 


L] fig-FORTH Programming Aids for decompiling, callfinding, 


and translating. CP/M, IBM-PC, 280, or Apple 


Point $100 
Г) 8087 Support 

(IBM-PC or 8086) $100 
[] 9511 Support 

(Z80 or 8086) $100 
O Color Graphics 

(IBM-PC) $100 
[] Data Base 

Management $200 

$200 


FORTH MANUALS, GUIDES & DOCUMENTS 


[1 ALL ABOUT FORTH by 
Haydon. See above. $25 
[] FORTH Encyclopedia by 


Derick & Baker $25 
L] The Complete FORTH by 
Winfield $16 
[] Understanding FORTH by 
Reymann $3 
L] FORTH Fundamentals, 
Vol. | by McCabe $16 
O FORTH Fundamentals, 
Vot. li by McCabe $13 
"^ О FORTH Tools, Vol.1 by 
Anderson & Tracy $20 
(] Beginning FORTH by 
Chirlian $17 
О FORTH Encyclopedia 
Pocket Guide $7 
[] And So FORTH by Huang. A 
college level text. $25 
Г) FORTH Programming by 
Scanlon $17 
Г] FORTH on the ATARI by E. 
Fioegel $8 


Г1 Starting FORTH by Brodie. 
Best instructional manual 
available. (soft cover) $18 


[] Starting FORTH (hard 


cover) $23 
O 68000 fig-Forih with 

assembler $20 
X) Jupiter ACE Manual by 

Vickers $15 


Г] Installation Manual for fig-FORTH, 


[] 1980 FORML Proc. $25 
[1 1981 FORML Proc 2 Vol $40 


[] 1982 FORML Proc. $25 
[] 1981 Rochester FORTH 
Proc. $25 


О 1982 Rochester FORTH 
Proc. $25 

(3 1983 Rochester FORTH 
Proc. $25 

D A Bibliography of FORTH 
References, 1st. Ed. $15 
The Journal of FORTH 
Application & Research 


[1 Vol. 1, No. 1 $20 
п Vol. 1, No. 2 $20 
L1 A FORTH Primer $25 
[] Threaded Interpretive 
Languages $23 | 
[] Systems Guide to fig- 
FORTH $25 
Г) Invitation to FORTH $20 
О PDP-11 User Man. $20 
[1 FORTH-83 Standard $15 
О FORTH-79 Standard $15 
[] FORTH-79 Standard 
Conversion $10 
O Tiny Pascal fig-FORTH $10 
О NOVA fig-FORTH by ССІ 
Source Listing $25 
Г] NOVA by CCI User's 
Manual $25 
$15 


Source Listings of fig-FORTH, for specific CPU's and computers. The 


MOUNTAIN VIEW PRESS, INC. 


PO BOX 4656 


Circle 225 on inquiry card. 


Installation Manual is required for implementation. Each $15 
О 1802 О 6502 O 6800 Г] AlphaMicro 
О 8080 O 8086/88 L1 9900 Г] APPLE Il 
Г) PACE Г] 6809 О NOVA О PDP-11/LSI-11 
O 68000 О Eclipse O VAX [] Z80 Û IBM «et 
(415) 961-4103 


MOUNTAIN VIEW, CA 94040 
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PROTECT 
YOUR... 


The APPLE-CENTER model 
12 protects your Apple from 
theft and unauthorized use. 
All metal construction, the 
APPLE-CENTER is available 
with or without fan and surge 
protection. Works with 
Apple's DUODISK. 


IBM | | | 
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The EMBLEM, for the ІВМ 
PC, protects both the key- 
board and the computer. 
Foam lined keyboard tray 
flips up for complete security. 
Also available with surge 
protection. = 
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The SECURITY CORNERS 
will protect most printers, 
hard disks, stereos, test 
equipment, and other 
computers. 


Available from your dealer or order direct. 


DOSS 
| INDUSTRIES 


1224 Mariposa, San Francisco, CA 94107 
|. 415-861-2223 
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BOOK REVIEWS 


The two authors 
occasionally agree. 


book concerns the development of a 
software package that will simulate 
power-regeneration capabilities of 
energy sources placed strategically 
throughout California. The energy input 
is to come from solar cells, turbines, 
windmills, waste-burning systems, and 
tidal-wave energy generation occurring 
over varying seasonal conditions for a 
period lasting two years. 

Due to the immensity of the project, 
the author calls for tremendous initial 
development to ensure that the project 
is successful, affordable, and delivered 
on time. 

The process begins with a solid pro- 
posal, explaining in full detail what the 
project is all about, even suggesting 
people who should be hired. Because 
the software will be used and repaired 
by the people on hand, it is important 
to keep them in mind when the design 
is started. Heres where Softky states, 
agreeing with Heckel's point of user 
friendliness, "the simulation will be 
operable by staff who are not profes- 
sionally trained programmers or soft- 
ware engineers.’ 

Several interesting and upsetting 
Statistics are woven throughout. One is 
that during the development life of any 
software project, the developer can ex- 
pect a 30 percent turnover in staff. 
Softky stresses that a good initial prob- 
lem design includes time to bring new 
engineers on board and train them to 
the point where they can be productive. 
If this happens late in the development 
phase, this training period can take six 
months. 

The author points out that software 
developers must use the same system 
the customer owns. This could require 
some retraining of the developers. Also, 
because the software engineers cost so 
much, it makes sense to have terminals 
and printers for them all. Softky il- 
lustrates how to organize and structure 
the entire project and includes an ex- 
cellent problem description using Pro- 
gram Definition Language (PDL). 

Unlike Heckel, Softky sees the pro- 
gram controlled by data, control, input, 
output, and control logic, or sequential 
files. Excellent discussions center on 


data-management systems (DMS). 
Some programs are designed to free 
the software engineer from worrying 
about any links between the program 
and the system's peripheral devices. 

The ABC's of Developing Software contains 
informative guidance for the software- 
development phase. This includes the 
realization that as time slips, so does 
the quality of the entire project because 
important steps, such as keeping the 
documentation up to date are by- 
passed. Quality monitoring is an on- 
going process. 

Softky states, "Users needs are so 
pervasive that they ought to affect the 
list of requirements. It is important to 
always remember that most software 
isnt operated by people who built it, 
and as a result, some of it must exist to 
‘hold the user's hand: It also happens 
that the design effort can turn up hard 
spots those places where the user 
could easily make a wrong decision. 
Conscientious designers then include 
virtual requirements, which lead to im- 
provements in design solely for the 
users benefit" Here again, we find 
direct agreement between the two 
authors. 

Softky stresses closely organized 
structured design, ranging from the 
high-level, broad design down to the 
detailed subprograms. He mentions the 
needs for good design-test plans and 
the usefulness of well-written software- 
maintenance and user's manuals. 

The last step Softky mentions is in- 
tegrating and testing the software. This 
is where the efforts of many subgroups 
come together under the master control 
program. Debugging occurs during the 
walkthrough where the engineers, 
senior programmers, and the systems 
analysts have all done their parts; what 
hopefully emerges is a useful, well- 
documented, efficient, reliable, and on- 
time software package. 

What I gained from Heckel's book will 
affect the way I program from now on. 
What I gained from Softky's text is an 
appreciation and respect for upper 
management. After you've read both 
books, you'll have a handy combination. 
You'll have the knowledge to correctly 
define, structure, code, and implement 
a software design, combined with the 
craftiness of a car salesman and the em- 
pathy of a psychiatrist. 

(continued) 


We can't think of anyone who isn't better off 
with A DX-15 DAISY WHEEL PRINTER. 


Dynax' s DX-15. And if you want the kind of printer that lives 
Tractor Feed in the fast lane, the DX-15 is your printer. It does it all, 
(option) certainly all thatfar more expensive models can do. The DX- 
15 offers you some important options like Keyboard, 
Tractor Feed and Auto Cut Sheet Feed. Not only that, the 
DX-15 is a very durable unit, be it for business, home or 
word processing applications. And who says a great printer 
has to be expensive? Not us! What we say is you'll be 
dumbfounded when your dealer tells you just how 
inexpensive the DX-15 
happens to be. Give 
him a call or drop by. 


Auto Cut 
Sheet Feed 
(option) 


TM 


Inc. 


Dynaxs DX-15 savs it 6070 Rickenbacker Road,‏ | لے 
Keyboard (option) уп | ys City of Commerce, CA 90040,‏ 
ALL. Circle [15 on inquiry card. 213-727-1227‏ 


Offices: (NJ) 201-471-0100 / (TX) 214-257-1700 / (IL) 312-981-5633 / (MA) 617-933-8162 / (N.CA) 408-730-1712. 


And it isnt ІВМ. 
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Only one company can show you so mam 


Connect your PC to peripherals like a 
modem or printer, with the added 
efficiency of print spooling. 


Monochrome text. Color graphics. 
Even a new super display adapter that provides 
the Best of Both, on one board. 


IBM today sets the standard in 
persona! computers. 

But what happens when you want 
io expand your PC's capability to 
something beyond standard? 

That's when you have to look 
beyond IBM. To the one company 
that offers the widest range of prod- 
ucts to make your PC work more 
powerfully, more efficiently. 

Persyst. 


Display adapters. Persyst 
introduces a significant 
technical advance. 


Now Persyst redefines the basic 
utility of display adapters for IBM 
personal computers. 

Our ВоВ" super display adapter 
provides the sharpest text resolution 
ever as well as brilliant color graph- 


ics—the Best of Both—on one 
board. Plus a unique option that lets 
you design and download custom 
programmable character sets. 

Meanwhile, for great basic 
performance, we also offer 
PC/Monochrome" and PC/Color 
Graphics" display adapters en- 
gineered to deliver the same quality 
as IBM's own standard adapters. 

Only Persyst offers you so much 
choice. 


Memory and multifunction boards. 


Persyst has the most flexible 
ways to expand your PC. 


Here again, Persyst offers a 
unique array of products to expand 
your PC beyond the IBM standard. 


Want the most capable one-slot 
multifunction packages available? 

Choose either Time Spectrum" 
with up to 512K, or Time Spectrum" 
58384 with up to 384K RAM. Other 
functions include a bidirectional par- 
allel port and async seria! ports to 
link your PC with printers, modems 
and instrumentation. Calendar 
clock. Game port. Plus, Wait-Less 
Printing" print spooling and 
Insta-Drive" RAM disk software. 

Want to expand function without 
adding memory? 

Our Timeport™ gives you a calen- 
dar clock, bidirectional parallel port 
and two async serial ports, as well 
as capability for ROM and static 


TIME SPECTRUM 
PC/MONOCHROME WITH RAMPAK™ 


DISPLAY ADAPTER 


PC/ COLOR GRAPHICS 


BoB SUPER 
DISPLAY ADAPTER DISPLAY ADAPTER TIME SPECTRUM $8384 
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vays to expand the power of your IBM PC. 


Memory expansion to let your PC utilize Productivity features like a calendar 


the most sophisticated software. clock to date and time stamp your files 
automatically. 

Quality and documentation. function and memory boards. And 

Persyst support is built into micro to mainframe communications. 

every product. The most complete selection of 
All P t ; d innovative, technically advanced 

"cl ersyst expansion products expansion products to meet your 

include one important extra bene- needs today. And tomorrow. 


fit— Persyst quality. 


Each board is fully burned in. Persyst dealers are ready to serve 


you. For the one nearest you, call 


Completely system tested. And (714) 660-1010. 
RAM. Univort™ of час M a limited one-year Persyst Products, Personal 
. Uniport™ offers a calendar ails — Systems Technology, 17862 Fitch, 
clock and bidirectional parallel port. : Whats more, award-winning — ha CA 92714. 
async serial ports. any Persyst product simple. Telex: 467864. 
эел m re m o ue Expand all the way from an IBM 
communications to your РО with our desktop PC to an IBM intelligent = SYST. 
Multiple Protocol Communications™ workatatort. You can only do it 
(MPC) controller. with Persyst. “You can only do it with Persyst? 
Persyst is the only resource that IBM is a registered trademark of International Business 
offers display adapters. Multi- Pup s ofr quom Coon hae 
registered trademark of Texas Instruments Corporation. 
TIME SPECTRUM "Limited warranty details available with each product 


ASYNC CARD FOR THE TI PC or on request 


UNIPORT TIMEPORT 


Ab 
i! 


DEC RAINBOW 


WAIT-LESS PRINTING. ie MEMORY MODULE 


INSTA-ORIVE. UM emn 
PC/EDIT" SOFTWARE 


MPC CONTROLLER 
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Multi-function 
RS-232 
Transfer zwitches 


Multi-function RS-232 transfer switches let you 
switch your computer among printers, modems, 
terminals, any RS-232 peripherals; monitor data/ 

line failure, protect data lines from surges, and 
use as null modem for less cost than a switch alone. 
Switches 10 lines (2,3,4,5,6, B, 11,15, 17, 20). 
LED data/line indicators monitor lines 2, 3, 4, 5, 6, 
8, 20. Metal oxide varistors protect data lines 2, 3 
from voltage spikes and surges. Push button 


reverses transmit-receive lines (2,3). PC board E 


eliminates wiring, crosstalk, line interference. 
Connects any one input to any one output. 


Model Price. in Out Mo del Price In Qut 
| MFJ-1240 579. 1 MFJ-1244 $139.95 3 
| MFJ-1241 n 2 т MFJ-1245 $169.95 
MFJ-1242 $119.95 2 3 MFJ-1246 $199.95 
МЕЈ-1243 $179.95 1 4 1-1247 $99.95 

А 20 ling 


AC Power Centers 
MFJ-1108 — МЕЈ-1108, $99.95. Add conven- 
$ 95 епсе, prevent data loss, head 
bounce, equipment damage. Relay 

latches power off during power tran- 

sients. Multi-filters isolate equipment, 
eliminate interaction, noise, hash. 

MOVs suppress spikes, surges. 3 

isolated, switched socketpairs. One un- 

switched for clock, etc. Lighted power, 

reset switch. Pop-out fuse. 3 wire, 6 ft. 

cord. 15A, 125V, 1875 watts. Aluminum 

case. Black. 18x234x2 in. MFJ-1107, 

$79.95, Like 1108 less relay. B sockets, 

2 unswitched. MFJ-1109, $129.95. Like 

1107 but intelligent. Switch on device 

plugged into control socket and every- 

thing else turns on. Others available. 


Acoustic/ Direct 
Coupled Modem 


Use with any 2 MFJ- O95 

phone anywhere 4 29 

MFJ-1233 Acoustic/Direct Coupled 300 baud 
modem. Versatile. Use with virtually any phone, 
anywhere. Use battery or 110 VAC. Direct con- 
nect mode: Plug between handset and base. Use 
with single or multi-lina phones. Acoustic 
coupled mode: Use with phones without modular 
plugs. Quality muffs give good acoustic coupting, 
isolates external noise for reliable data transfer. 
Originate/answer. Self test. Carrier detect, ON 
LEDs. RS-232, TTL compatible. Reliable single 
chip modem. Crystal controlled. Aluminum cabi- 
net. 3x1V2x4 in. Other models available. 


Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 

Order yours today. Call toll free 800-647-1800. 
Charge VISA, MC. Or mail check, money order. 
Add $4.00 each for shipping and handling. 


CALL TOLL FREE ... 800-647-1800 


- Call 601-323-5869 in MS, outside continental USA. 


ENTERPRISES 
INCORPORATED 


921 Loulsvilla Road, Starkville, MS 39759 
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BOOK REVIEWS 


THE PROGRAMMERS 
CP/M HANDBOOK 
Reviewed by Wayne W. Shearer Jr. 


f you write assembly-language pro- 

grams for CP/M systems, this book is 
for you. | could end this review right 
here and not receive any complaints 
from anyone who reads The Programmer's 
CP/M Handbook. The author, Andy 
johnson-Laird, has provided the long- 
awaited definitive book on CP/M pro- 
gramming. Explanations of each func- 
tion are explicit, filled with examples, 
and are the most complete I've seen 
about CP/M in print. 


TO THE POINT 


The first sentence of chapter I explains 
the author's direction and purpose: 
"This book is a sequel to the Osborne 
CP/M User Guide by Thom Hogan" 
(Osborne/McGraw-Hill, 1982). The first 
chapter outlines the contents of the 
book, the notation used in its examples, 
the mnemonics and languages in the 
program listings, and the type of reader 
for whom the book is written. And make 
no mistake, this is not a beginner's book. 
In chapter 4, a couple of paragraphs are 
devoted to each built-in command in 
the console command processor (ССР). 
and that's it. The book is for serious pro- 
grammers who write applications, utili- 
ties, and systems for CP/M. 


AMPLE COMMENT 


Without a doubt, The Programmers CP/M 
Handbook provides the best explanation 
of the CP/M file structure and disk in- 
terfacing that I have found. A full 
chapter explains the file structure in 
CP/M. The file control block (FCB) is 
described byte by byte—in English, not 
computerese. And | believe that | now 
actually understand the disk-definition 
tables and disk. parameter blocks used 
in the CP/M basic input/output system 
(BIOS). | won't say the book is easy 
reading. but the explanations are about 
as clear as you can muster in assem- 
bly-language programming. and all ex- 
planations are accompanied by heavily 
commented program listings. 

One chapter ís devoted to the basic 
disk operating system (BDOS) and 
another to the BIOS. Each call to the 
BDOS is discussed. including a short 
section on each. titled "Notes" that 
warns of common mistakes, misunder- 


standings, and pitfalls that await the 
CP/M programmer. The same is done 
for the BIOS calls. Character input/out- 
put (ЏО) is given the full treatment, un- 
tangling the difference between logical 
and physical devices and providing in- 
depth explanations of such mundane 
subjects as serial and parallel interfac- 
ing. The chapter ends with a sample 
BIOS listing. No, this isnt the same 
stripped-down BIOS that's been appear- 
ing in the back of the CP/M Alteration 
Guide for years; it's a well-documented, 
full-blown BIOS that the author has de- 
veloped and tested himself. This could 
be the first assembly-language program 
that l've seen with more lines of com- 
ment than code. 

But Johnson-Laird isn't satisfied with 
expanding the CP/M manuals. He de- 
scribes enhancements that can be 
added to the BIOS to correct deficien- 
cies in CP/M and to expand the features 
and facilities available. Programmers 
can learn to customize a CP/M BIOS 
configuration and implement an en- 
hanced BIOS. These enhancements fall 
into two groups—expanded I/O facilities 
and improved error handling. Each 
group is given its own chapter. Adding 
VO redirection, interrupt-driven input, 
serial protocols, terminal function keys, 
date and time, and device-configuration 
blocks are covered in one chapter. This 
may sound like a lot, but the chapter 
ends with a listing of an enhanced BIOS 
with over 4500 lines of source code, By 
an admittedly rough estimate, | figure 
the comment lines outnumber the 
source code lines by about 3 to I. If you 
can't understand this listing, you weren't 
paying attention. All programmers 
should be so kind. 


DEBUGGING 


The next chapter describes CP/M's error 
handling. Obviously this didn’t take 
long. The author describes methods of 
detecting and correcting hardware 
errors. The goal is to build a CP/M that 
reduces the possibility of losing data. 
The result of this effort is a CP/M where 
the message "BDOS ERROR" seldom 
appears. 

The chapter titled "Debugging a New 
CP/M System" should be lifted in its en- 
tirety and included in Digital Research's 
documentation for CP/M—with appro- 
priate compensation to its author, of 

(continued) 


Powerful CP/M Software. 


For Apple, Osborne, Kaypro, Rainbow, NEC, Epson, Heath, Xerox and others. 


NEVADA 


When we introduced Nevada COBOL in 1979, it was loaded with 
innovations. Today's, Edition 2.1 is even better! 

O Extremely Compact. You can compile and execute up to 2500 
statements in 32K RAM, 4000 statements in 48K, etc. 

O It's based upon the ANSI-74 standards with level 2 features such 
as compound conditionals and full CALL CANCEL. 


L1 You get a diskette, 165-page manual with lots of examples and 16 
complete COBOL source code programs. 


Also available: COBOL Application Packages, Book 1 $9.95 


FORTRAN 
[3 FORTRAN IV based upon ANSI-66 standards with some 1977 
level features. 

LI IF.. THEN .. ELSE constructs. 

О A very nice TRACE style debugging. 

[1150 English language error messages. 

Г] You get a diskette, including an 8080 assembler and Nevada 


FORTRAN rev 3.2, 214-page manual and five sample programs. 
Requires 48K RAM. 


NEVADA EDIT 


O A full-screen video display text editor rev. 3.1 designed specifi- 
cally to create COBOL, PASCAL and FORTRAN programs. 
2 See the review in May 1983 Microcomputing. 


This is a limitad time offer, so order yours today! 


ELLIS COMPUTING, INC 


| 3917 Noriega Street 
SINCE 1877 San Francisco, CA 94122 Phone (415) 753-0186 


The CP/M Operating System, an 8080, 8085 or Z-80 microprocessor, and 32K 
RAM are required, unless stated otherwise above. 


Diskette format: 


O 8" SSSD (Standard CP/M IBM 3740) 
514" Diskette for: 


[ Apple CP/M O North Star Double Density 
C DEC VT 180 Г] North Star Single Density 
LJ DEC Rainbow C) Osborne Single Density 
[.] Epson QX-10 L1 Sanyo 1000, 1050 

O Heath Hard Sector (2-89) LJ Superbrain DD DOS 

Г] Heath Soft Sector (2-90, 27-100) 3.X (512 byte sec) 

CJ IBM-PC (Requires 2-80, CP/M-80 card) [L] Televideo 

O Kaypro Double Density (NCR) C] TAS-80 Model | Base 

LJ Micropolis Mod II O mapper 

[-] NEC PC 8001 Г] Xerox 820 Single Density 


Satisfaction is guaranteed —or your money back. Ії for any 
reason you're not completely satisfied, just return the package 
—in good condition —within 15 days and we'll refund your 
money. 
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EXTRA MANUALS NOW AVAILABLE, ONLY $14.95 EACH! 


PASCAL 
This newest addition to the 8-bit Nevada product line has many 
advanced features: 
Q 14-digit precision, BCD Math, no round-off errors with decimal 
arithmetic for business and floating point -- 63 — 64 for scientific. 
Г} A very nice TRACE style debugging. 
C Arrays up to 8 dimensions and 64K strings. 
п External procedures and functions with dynamic auto-loading. 


L] One-step compile, no assembly or link required. 
O No limits on size of procedure, nesting levels, recursion. 


Ci Requires 60K RAM and one disk drive with at least 90K storage. 


Г} You get a 184-page manual and diskette rev. 4.1. 


NEVADA 


BASIC 


This interpreter has a built-in full-screen editor. 
4 Single- and Multi-line functions. 
(i BCD Math — no round-off errors. 
n Full Matrix operations. 
O Requires 48K RAM. 
You get 220-page manual and diskette rev. 2.5. 


NEVADA PILOT™ 


See review in January 1983 MICROCOMPUTING. 
You get a diskette rev. 6.1, 131-page manual and ten useful 
sample programs. 


Please send me: Software Packages 
[COBOL CIFORTRAN [JEDIT [PASCAL CO BASIC O PiLOT 
Send my order tor ^ ^ à packages € $29.95 each Total 
COBOL Applications Package € $9.95 each Total. 
Please send extra manuals: 
О COBOL О FORTRAN (EDIT O PASCAL O BASIC LU PILOT 
CE XTRA manuals @ $14.95 each Total 
California deliveries add 6% or 6.5% sales tax din 
Shipping and Handling Fees: Add $4.00 for the first package or manual 
and $2.00 each additional. Overseas: Add $15.00 for first package or 
manual and $5.00 each additional. — шш 
Checks must be in U.S. Dollars and drawn on a U.S. Bank. 
Г) Check enclosed O COD if COD add $4.00 
O MasterCard Г) VISA TOTAL. 
O_o vv EK: 
Signature 
Ship to: Name 
Street 
City/St/Zip 


CP/M is a tegisiered trademark of Digdal Research, Inc. Microsoft is a registered Irademark of Microsoll 
Corp. TRS-BO:s a registered rrademark of Tandy Corp. Apple Ilis a trademark of Apple Computer, Inc. 
Osborne «5 à registered trademark of Osborne Computer Carp. Xarox 820 «s a trademark of Xerox Corp 
Kaypro:s a trademark of Non-linear Sys. Heath/Zenith is a trademark of Heal Corp. IBM is a re 
lrademark of international Business Machines. Corp. Nevada BASIC, Nevada COBOL, Nevada FOR- 
TRAN, Nevada PILOT, Nevada EDIT, Nevada PASCAL, and Els Computmo are lradamarks of Ellis Com- 
puting, Inc. € 1884 Ellis Compuung. Inc 


OFFER EXPIRES 9-30-84 
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SAVE MORE THAN EVER ON... 
3M Scotch* DISKETTES 
AND OTHER COMPUTER NEEDS! 


7 


3M BULK DISKETTES 


AT TREMENDOUS SAVINGS! 


These are genuine 3M diskettes with a lifetime warranty. But they are bulk packed in cartons of 50 
with separate white Tyvec envelopes. No identification labels, write protect tabs or cartons are 


| providedl A great buy for volume users. 
ea 
Qty. 50 


5%” DSDD —» 
^ Qy50 
5w'SSDD-96TPl ............. $2.15 


1 


5'4" DSDD-96TPI 


All have reinforced hub. 
SOFT SECTOR ONLY! 
(for IBM, APPLE, KAYPRO, DEC and about 99% of all computers.) 
Must be ordered in multiples of 50! 


BOXED 3M DISKETTES 
WITH ALL THE TRIMMINGS! 


Factory-fresh 3M packaging with envelopes, 3M logo labels, ID labels and write-protect tabs. 


2 


Qty. 20 5%" 0500 —- Qty. 20 
Ба" SSDD-96TPI $2.60 8° 5550 $2.05 
94" DSDD-S6TPI $3.25 8 SS00 $2.50 
8" DSDD $3.10 


‚ $2.70 


ea. 
69: -= 


23 


165 


Minimum order of 20 diskettes. Additional diskettes in multiples of 10. 


3M HEADCLEANING KITS 
Stop swearing and start cleaning. This non-abrasive 
cleaning kit has everything you need for thirty applica- 
tions, DISKETTE 70 STORAGE: 
STILL A GREAT BUY 

Dust-free storage for 70 54” 
diskettes. Six dividers included. 
An excellent value. 


$14.95 . $300 Shpng 


PRINTER RIBBONS 
AT BARGAIN PRICES. 


$23.00 : $150 Shpng 


SAVE MONEY WITH A CLEAN COMPUTER! 
INTRODUCING MINI-VAC 


= > 


Most computer malfunctions are caused by dust. MINI- EPSON MX-70/80 $3.58 + 25Shpng 
VAC 15 ideal lor clearing rds, screens, drives and EPSON MX-100 $6.99 . 25 Shong 
printers (Great for photo equipment, too!) Equipped Okigata Micro 84 $3.66 + 25 Shpng 
with an easy-empty bag, two directional wands and two Diablo 630 Mylar $2.60 + 25 Shpng 
line-brush nozzles. Don'1 compute without it. (Requires Diablo 630 Nylon $2.93 + 25 Shpng 
9-voll battery which is not included.) Okidata Micro 83 $1.48 - 25 Snpng 


$21.95 > $300 Shpng 


AT LAST: A DISK DRIVE DIAGNOSTICS 
SYSTEM THAT WORKS! 
The Dymek Recording Interchange M (RID) ts a 
professional, bul easy to use, drive diagnostic disk. It 
tests dnve speed, radial position, hysteresis, write tunc- 
lion, erase crosstalk, signal-to-noise and clamping. In 
short, it's a professional's system that will help you keep 
your machine in prime condition.. and avoid the evils of 
data loss. 


= 


DISK CADDIES 


.. the original flip-up disk 

holder for 10 diskettes. 
© 165 ea. Beige or grey only. 

5” + .20 Shpng. 


te, E 


$29.95 · $150 Shpng 
Sh ; бт“ DISKETTES— Ado $3.00 par 100 or lewer disketles 
8' DISKETTES— Add $4 00 per 100 or lewer diskettes OTHER 
ip ITEMS: Add shipping charges ве shown m addon to diskette 
shipping og = К VISA and Mastercard accepted. COD 
F orders only, в handing charges Taxes: (hns resdents. 
MEDIA-MATE 50: 


please add E sales tax 
A REVOLUTION IN DISKETTE STORAGE 
Every once in a while, someone takes the simple. ..and 
makes it elegant. This unit hokis 50 5'4* diskettes, has 
grooves tor easy stacking, mpples to keep diskettes from 
Slipping in the case and several other features. We like it. 


$10.95 · 52 00 Shpng 
DISK WORLD!, inc. 


30 EAST HU HURON STREET 
CHICAGO, ILLINOIS 60611 


WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 
Nationwide: 1-800-621-6827 
Illinois: 1-312-944-2788 
Hours: ЗАМ - SPM Central Time 
Minimum Order. $35.00 


Authorized Distributor 
Information Processing Products 


Circle 105 on inquiry card. 
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BOOK REVIEWS 


course. This section covers trouble- 
shooting the CP/M BIOS from basic 
debugging techniques (called "the Or- 
ville Wright approach") to the use of ex- 
tensive built-in debugging code (listings 
included, naturally). Page after page is 
filled with checklists of potential prob- 
lems and possible remedies. Detailed 
techniques for testing I/O, disk, and in- 
terrupt routines are provided, as those 
areas are especially hard to debug 
because they are very hardware depen- 
dent. The use of pass counters, error 
trapping. and a discussion of bringing 
up the bootstrap loader are all covered. 

The final chapter provides expanded 
utilities for the system. A major change 
is made here: the author switches from 
assembly language to BDS C. While | 
have not yet used C, the program 
listings and examples are clear enough 
to follow the logic of the utilities and 
debugging aids described. In fact, these 
utilities looked so good that 1 am now 
in the market for a C compiler. I just 
cant resist changing data rates, hiding 
files from the directory, reassigning I/O 
devices at will, and changing serial pro- 
tocols as needed. With the understand- 
ing of CP/M that 1 gained after reading 
this book. | can already think of a few 
new utilities that | just might develop. 

This book has been needed by the 
CP/M community for some time now. 
The fact that it was written by someone 
as talented and knowledgeable as 
Johnson-Laird is a pleasant surprise. 1 
recommend this handbook to anyone 
who desires an intimate and serious 
understanding of CP/M. | assure you 
that it will become a valuable but tat- 
tered addition to your technical 
literature, as you open it repeatedly to 
gleen yet another fact from its pages. Ш 
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David D. Clark (246 South Fraser St. £2, 
State College, PA 16801) is a postdoctoral 
research scholar in the chemistry department of 
Pennsylvania State University. 


Chris H. Pappas is a professor of computer 
science at Broome Community College, Bing- 
hamton, New York, and is currently writing a 
book on APL. 


Wayne W. Shearer Jr. (1143 South University 
Blvd., Denver, CO 80210) is general manager 
of Shearer Associates, a consulting firm based 
in Denver. 


NEW 128K COMMODORE - 80 COLUMN 


COMPUTER SYSTEM SALE! 
HOME • BUSINESS • WORD PROCESSING 


Em 


8050 
Dual Disk Drive B128 Computer 
128 K 


1 Mega Byte 


(If ordered 
before 9/1/84 


— only $1095) 


| шын | 


100 CPS List Price $4008.95 


4023 Printer | 12" Hi Res Monitor 


LOOK AT ALL YOU GET FOR ONLY $1195 


LIST PRICE 
e B128 COMMODORE 128K 80 COLUMN COMPUTER 995.00 
e 8050 DUAL DISK DRIVE (over 1 million bytes) 1795.00 
x 4023 - 100 CPS - 80 COLUMN BIDIRECTIONAL PRINTER 499.00 
e 12" HI RESOLUTION 80 COLUMN GREEN OR AMBER MONITOR 249.00 
e SUPER SCRIPT 80 COLUMN PROFESSIONAL WORDPROCESSOR 149.50 
e SUPER BASE PROFESSIONAL DATA BASE 149.50 
e BOX OF IO LORAN LIFETIME GUARANTEED DISKS 49.95 
e 1100 SHEETS FANFOLD PAPER 19.95 
e ALL CABLES NEEDED FOR INTERFACING 102.05 
TOTAL LIST PRICE 4008.95 SALE PRICE 
$1195.00 
Printer replacement options (replace the 4023 with the following at these sale prices) 
LIST SALE 
x Olympia Executive Letter Quality Serial Printer/Typewriter 849.00 499.00 
, Comstar Hi-Speed 160 CPS 15%" Serial-Business Printer 779.00 449.00 
Plus You Can Order These Business Programs At Sale Prices 
LIST SALE LIST SALE 
ACCOUNTS RECEIVABLE 149 95 99.00 INVENTORY 149.95 99.00 
ACCOUNTS PAYASLE 149 95 99.00 GENERAL LEDGER 149.95 99.00 
PAYROLL 149.95 99.00 


A5 DAY FREE TRIAL We give you 15 days to try out this SUPER SYSTEM РАСКАСЕ!! If it doesn't meet your expec- | 
tations, just send it back to use prepaid and we will refund your purchase price!! 


90 DAY IMMEDIATE REPLACEMENT WARRANTY If any of the SUPER SYSTEM PACKAGE equipment or programs | 
fail due to faulty workmanship or material we will replace it IMMEDIATELY at no charge! | 


[Add $50.00 for shipping and handling! ү 
| $100.00 for Canada, Puerto Rico, Hawaii orders. i 


WE DO NOT EXPORT TO OTHER COUNTRIES. 

Геше Cashiers Check, Money Order or Personal Check. й 
Allow 14 days for delivery, 2 to 7 days for phone orders, 1 day 
rusas mail! Canada orders must be in U.S. dollars. We | 
i accept Visa and MasterCard. We ship C.O.D. to U.S. addresses { 


Circle 256 on inquiry card. 
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E N T E zi P z | Z E S (WE LOVE OUR CUSTOMERS) 


BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 
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EVENT 


QUEUE 


August 1984 


€ C, UNIX COURSES 

Courses in C Language and 
UNIX, Concord, MA, Somers 
Point, NJ, and College Park, MD. 
Three five-day courses are 
offered: "C Programming Work- 
shop: "Advanced C Topics 
Seminar" and "UNIX Work- 
shop.” Contact joan Hall, Plum 
Hall Inc., | Spruce Ave. Cardiff, 
Ni 08232, (609) 927-3770. 
August 


© DATABASE SEMINARS 
SoftwareBanc Seminars, various 
sites in the U.S. and Canada. 
Such seminars as "Problem 
Solving with 1-2-3; “dBASE II" 
and "Exploring UNIX" are 
planned. Contact SoftwareBanc 
Inc., 661 Massachusetts Ave. Ar- 
lington, MA 02174, (800) 451- 
2502: in Massachusetts, (617) 
641-1241. August 


€ DBM SEMINARS 

Digital Consulting Associates 
Classes and Seminars. various 
sites in the U.S. Seminars and 
classes on information centers, 
database administration, and 
other microcomputer topics. 
Contact Digital Consulting Asso- 
ciates Inc., 339 Salem St., Wake- 
field, MA 01880, (617) 246-4850. 
August 


© ENGINEERING SUMMER 
CONFERENCES. Chrysler 
Center, North Campus, Univer- 
sity of Michigan, Ann Arbor. 
Topics include aerospace. 
chemical, electrical, nuclear, 
marine, metallurgical, mechan- 
icalfautomotive. industrial, and 
computer, information, and con- 
trol engineering. Fees range 
from $450 to $1000, depending 
on course length. Contact 
Engineering Summer Con- 
ferences, 200 Chrysler Center— 
North Campus, University of 
Michigan. Ann Arbor, MI 48109, 
(313) 764-8490. August 


Ф WORKSHOPS FOR 
EDUCATORS, Compuworkshops 
Computer Seminars for Educa- 
tors, various locations in Califor- 
nia. Among the seminars of- 
fered are “Computer Literacy 
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for Educators” and “How to Set 
Up a Computer-Based Educa- 
tion Program in Your School or 
District" Each course is $50. 
Contact Compukids of Seal 
Beach. Rossmoor Shopping 
Center, 12385 Seal Beach Blvd.. 
Seal Beach, CA 90740, (213) 
430-7226; in West Los Angeles, 
(213) 473-8002; in Tarzana. (213) 
343-4008; and in Rancho Ber- 
nardo/San Diego. (619) 451-1742. 
August 


€ DEC SEMINARS 

Technical and Management 
Seminars for Professionals, vari- 
ous sites in the US. Subject 
areas: system-performance man- 
agement, networking, personal 
computing. applications design 
and programming. real-time ap- 
plications design, and manage- 
ment development. On-site 
seminars can be arranged. Con- 
tact Educational Services, Semi- 
nar Programs BUO/ES58, Digital 
Equipment Corp., 12 Crosby Dr. 
Bedford. MA 01730, (617) 276- 
4949. August-September 


© EFFICIENT COMPUTING 
TECHNIQUES, Microcomputers: 
Techniques for Improving Your 
Computer Efficiency, Valley Inn 
and Tavern, Waterville Valley, 
NH. Four intensive two-day 
seminars: “Microcomputers: Pro- 
gramming in BASIC? “Introduc- 
tion to VisiCalc,” "Micro 
Database Applications" and 
"Engineering and Management 
Applications" Tuition is $495, or 
$679 with meals and lodging. 
Contact New Hampshire Col- 
lege. Resource Center. 2500 
North River Rd.. Manchester, 
NH 03104, (603) 668-2211, ext. 
175. August-September 


© MANAGERIAL SEMINARS 
Computer Competence Semi- 
nars, Boston University Metro- 
politan College. Boston. MA. A 
series of hands-on presentations 
tailored for managers who know 


little or nothing about com- 
puters and for those who wish 
to sharpen their computing 
skills. On the docket are “PCs 
for Improving Financial Analysis 
and Decision Support:’ “dBASE 
Ц” and many others. Fees range 
from $225 to $595. In-house 
programs can be organized. 
Contact Joan Merrick, University 
seminar Center, Suite 415, 850 
Boylston St., Chestnut Hill, MA 
02167, (617) 738-5020. 
August-September 


€ RAINBOW SEMINARS 
All-Hands-On, Boston, MA, 
Chicago, IL, New York City, and 
San Francisco, CA. A series of 
applications seminars featuring 
the DEC Rainbow 100. Contact 
Carol Ericson, BUO/E50, Educa- 
tional Services. Digital Equip- 
ment Corp., 12 Crosby Dr., Bed- 
ford, MA 01730. (617) 276-4572. 
August-September 


© PROFESSIONAL EDUCATION 
Seminars from the Institute for 
Professional Education, various 
sites in the U.S. Programs in 
statistics; management, simula- 
tion and modeling, personal 
computers, and computer 
science. Contact the Institute for 
Professional Education, POB 
756, Arlington, VA 22216, (703) 
527-8700. August-December 


© COMPUTERS IN ENGINEER- 
ING, The 1984 ASME Interna- 
tional Computers in Engineering 
Conference and Exhibit, Hilton 
Hotel, Las Vegas, NV. More than 
60 panel discussions and paper 
sessions. Product exhibits. Con- 
tact American Society of Me- 
chanical Engineers, 345 East 
47th St.. New York, NY 10017. 
(212) 705-7100. August 12-16 


© MICROS & VOC EDUCATION 
Microcomputers and High Tech- 
nology in Vocational Education 
Conference. Vocational Studies 

Center, University of Wisconsin, 


IF YOU WANT your organization's public activities listed іп BYTE's Event Queue, 
we need to know about them at least four months in advance. Send information about 
computer conferences, seminars. workshops, and courses to BYTE. Event Queue, POB 


372. Hancock, NH 03449. 


Madison. Concurrent sessions, 
formal classes, presentations, 
speeches, and videotaped pro- 
grams. Preregistration fee is 
$55, or $65 at the door. Con- 
tact Dr. Judith Rodenstein, 964 
Educational! Sciences Building, 
University of Wisconsin, 1025 
West Johnson St., Madison, WI 
53706, (608) 263-4367. 

August 13—16 


€ COMPUTERS AND BIOLOGY 
The Fourth Annual Notre Dame 
Short Course Series: Computers 
in Biology, University of Notre 
Dame, Notre Dame, IN. Three 
concurrent short courses: "Com- 
puters іп Bioeducation;' "Micro- 
computers in Classroom and 
Laboratory" and "Computerized 
Data Analysis in Biological Re- 
search.” Technical expertise is 
not required. Tuition is $450. 
Contact Theodore |. Crovello, 
Biocomputing Short Course 
Coordinator, Department of 
Biology. University of Notre 
Dame, Notre Dame. IN 46556, 
(219) 239-7496. August 13~17 


€ COMPUTING IN SCHOOLS 
The Third Annual Harvard in- 
stitute on Computing in 
Schools, Harvard Graduate 
School of Education, Cam- 
bridge, MA. Designed for 
educators and administrators. 
Software demonstrations and 
group discussions will be 
featured. Prior computer ex- 
perience not required. Contact 
Institute on Computing in 
Schools, Programs in Profes- 
sional Education, Harvard 
Graduate School of Education, 
339 Gutman Library, Cambridge, 
MA 02138, (617) 495-3572. 
August 13-17 


€ PROGRAM COMPUTER 
GAMES, Programming Games 
on Computers, Salzburg Inn, 
Stowe, VT. Presented by Monty 
Newborn and David Levy. 
computer-game experts, this 
course is designed to show you 
how to program a computer to 
play chess, bridge, othello, 
checkers, and blackjack. Ability 
(continued) 


WE DRESSED OUR - 
UNIX* SOFTWARE FOR 
YOUR IBM PC/XT 


h А m r} 4 е y j 
Try it Risk FREE — the first AT&T-licensed UNIX ҸӘ " A Lean and Clean... 


implementation for the IBM PC/XT. Shipping since ч 7 А 192K RAM, 3.5 Mbytes on disk. Proven reliability. 
August 1985, Venix/86 is the popular choice among det d Applications... 

knowledgeable UNIX users and developers. Here’s why! Networking, word processors, database managers, 
Multi-User Capability... à 3 " spreadsheets, menu interfaces. 

Share the same PC, disk, and printer with up to Tm „ One Source with Unisource... 
ee | Ser AP PURUT e GET and тт, Bog M у: Unisource is the leading publisher and devel- 
Multi-Tasking... uut C^ m oper of UNIX software for the IBM PC/XT 
Edit a file, print a report, run а spelling check, ЕЩ zd and compatibles, DEC Professional 350, 
format a diskette...all at the same time. A а AA ae "Җи Rainbow, Micro-11, PDP-11, VAX series, 
Berkeley Enhancements... ees 3^ nas and NCR computers. All our packages are 
Including vi, termcap, more and the c shell. RE uncus go fully documented and supported by our 
Real-Time Extensions See dc m MM ad — pis = кал ya day 

| am ону ae ee information kit or to arrange your 

ke жр ужу Dia ا‎ ten UO, E um v i Risk FREE Trial of Venix/86. Unisource 
prag, ШШ "a РЭВР ТЕРЕКЕ КС Uu nm 5s WM Software Corp. Department 4109 
Quad-Screen Windowing... › 7 s 71 Bent St., Cambridge, MA 02141. 
Featuring four unique and powerful windows. Ё 3; Bru de m m Telex 92-1401 /COMPUMART CAM 
MS-DOS Partitioning... "o PT RU E CALL 617-491-1264 
Keep your DOS files and programs! Du we ga Gk 0 


[ iy ў ү Fy 
m n dud g 
1 S xs y E m | | > 
| ww m m g Getting UNIX Software 
= UNIX is a trademark of AT&T Technologies, Inc. | | i ii 
ан" чае» д ON NC @ ж& Down to Business 
Circle 313 on inquiry card. ц | " ts : Чие = T 
+ ar 2 T 


LMC | 

3à- Bit Virtual 

Memory MegaMicro 

Is The-State-Of- The-Art 
UNIX Microcomputer 


LMC5 32-bit MegaMicro provides mainframe 

or super-minicomputer performance at prices com- 
petitive with today’s far less powerful 8- and 16-bit 
microcomputers. This is made possible by use of 
the next generation of logic chips—the National 
Semiconductor 16000-series. LMC MegaMicros 
incorporate: the NS16032 central processing unit 
which has true 32-bit internal logic and internal data 
path configured on the IEEE 796 multibus; 
demand-paged virtual memory implemented in 
hardware; and hardware 64-bit double-precision 
floating-point arithmetic. 


The LMC MegaMicro is supplied with HCR's 
UNITY* which is a full implementation of UNIX** 
and includes the Berkeley 4.1 enhancements to 
take advantage of demand-paged virtual memory. 
Also included are C and FORTRAN. Typical multi- 
user systems with 33 megs. of fast (30 ms. average 
access time) winchester disk storage, a half meg. 
of RAM, virtual memory, hardware floating-point 
arithmetic, UNIX, C, and FORTRAN 77 are avail- 
able for $20,000 (and even less with quantity or 
OEM discounts). 


* UNITY is a Trademark of Human Computing Resources. 
“UNIX is a Trademark of Bell Laboratories. 


"v L. ‚=з * - " 
T ]} anna F ү "€ A "TU n 
7 т | - re К £^ y А j re Un 
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4200 W. Diversey, Chicago, IL 60639 (312) 282.9667 
Ban 


һал 


Е В & A member of The Marmon Group of companies 
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Circle 180 on inquiry card. 


EVENT QUEUE 


to program in BASIC, FORTRAN, 
or Pascal is advised. The fee is 
$550, Contact Dr. Monty 
Newborn, 4874 Westmount Ave. 
Westmount, Quebec H3Y IYI, 
Canada, or call (514) 481-1766. 
August 13-17 


€ COMPUTERS, GRAPHICS, 
AND BUILDING. Computers/ 
Graphics in the Building 
Process—BP '84, Embarcadero 
Center, Hyatt Regency San Fran- 
cisco, CA. Exhibit of equipment 
and services, tutorials, and 
technical sessions exploring the 
theme "The Building Process in 
Transition Contact Conference 
Director, BP '84, Suite 333, 
2033 M St. NW. Washington. DC 
20036. (202) 775-9556. 

August 19-23 


| 9 ADA COURSE 


Hands-On Programming in Ada. 
Washington, DC. Upon comple- 


| tion students will be able to 


design, code, and test Ada pro- 
grams in an interactive environ- 
ment. Enrollment is limited to 
individuals with programming 
experience in at least one high- 
level language. The fee is $875. 
Contact Continuing Engineering 
Education, George Washington 
University, Washington. DC 
20052, (800) 424-9773: in the 
District of Columbia. (202) 
676-6106. August 20-24 


€ PROGRAM COMPUTER 
GAMES, Programming Games 
on Computers, Salzburg Inn. 
Stowe, VT. See August 13-17. 
August 20-24 


€ HAMFEST/COMPUTERFEST 
The Central Pennsylvania 


| Repeater Association Eleventh 


Annual Hamfest/Computerfest, 


| Hershey, PA. Indoor dealer and 


flea-market areas. Registration is 
$3. Children and spouses free. 
Contact Timothy R. Fanus, 
WB3DNA, 6140 Chambers Hill 
Rd.. Harrisburg. PA 17111. (717) 
564-0897 (noon to 8 p.m). 
August 26 


© INFO CENTER CONFERENCE 
Information Center Conference 
and Exposition, Sheraton 
Boston and Hynes Auditorium, 
Boston, MA. More than 60 
educational sessions on hard- 
ware, software, and organiza- 
tional topics of interest to 


| information-center managers will 


be featured. Contact Warren/ 
Weingarten Publications, 38 


Chauncy St., Boston, MA 02111. 
(617) 542-0146. August 26-30 


€ PCB TECHNICAL SEMINAR 
The 1984 Printed Circuit Fabri- 
cation Technical Seminar. Bos- 
ton. MA. Contact Donna 
Esposito. PMS Industries. 625 
Sims Industrial Blvd.. Alpharetta, 
GA 30201. (404) 475-1818. 
August 27—29 


€ ADA WORKSHOP 

Workshop in Ada, Atlanta, GA. 
This course combines lectures 
with laboratory sessions and 
emphasizes the design and im- 
plementation of Ada programs. 
Programming experience with 
FORTRAN, PL/I. Jovial. Pascal, С, 
or another high-level language 
required. Fee: $900. Contact 
Elaine Hadden Nicholas, Depart- 
ment of Continuing Education, 
Georgia Institute of Technology, 
Atlanta. GA 30332-0385. (404] 
894-2547. August 27-30 


€ EUROMICRO 

The Tenth Annual Euromicro 
Symposium—Euromicro 84, 
Copenhagen. Denmark. One of 
the largest European computer 
events, Euromicro features 
speeches, tutorials, and 
technical sessions. Also featured 
will be the annual Euromouse 
contest in which robotic mice 
zip through a maze, racing 
against time and foreign com- 
petitors. Contact Euromicro, рѓа 
TH Twente, Department INF. 
Room A306. POB 217, 7500 AE 
Enschede, The Netherlands; tel: 
(31) (53) 338799; Telex: 44200 
THES. August 27-30 


September 1984 


© COURSES FROM ICS 
Courses from Integrated Com- 
puter Systems, various sites 
throughout the U.S. Among the 
courses offered are “Computer 
Network Design and Protocols” 
and “Data Communications.’ 
Fees are generally $895. Con- 
tact Integrated Computer 
Systems, 6305 Arizona Place, 
POB 45405, Los Angeles, CA 
90045, (800) 421-8166: in 
California, (800) 352-8251 or 
(213) 417-8888. September-October 


€ ERGONOMICS CONFERENCE 
World Conference on Ergo- 
nomics in Computer Systems, 
various sites throughout the U.S. 
(continued) 
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4355 International Blvd./Norcross, Ga. 30093 
: І (404) 923-6666/TWX 810-766-4915 (QUADRAM NCRS) 
©Copyright 1984 Quadram Corporation. All rights reserved. International Offices 
Chevco Computing * 6581 Kitimat Road 414 
Circle 260 on inquiry card. Mississauga Ontario. Canada L5N-2X5 • 416-821-7600 
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peeds Up PC 5 Times 
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BLUE LYNX 5251/3276 EMULATOR 
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EPSON FX80 & 100,...... 
EPSON RX80 & 100......... Best Price! 
EPSON LO 1500 бима» ..... Best Price! 
ProWriter C-ITOH .................. $339 
Prism Color Pe ERR irri. $1495 
OKIDATA 92&93 155... . Best Price! 
OKIDATA MLB 4x0. e êle Best Price! 


Best Price! 


OKIDATA 241 m "PED Best Price! 
TOSHIBA P-1351 & 1340... Best Price! 
GEMINI run Line of Starmicronic Printers. .... 5 . Starting Al 5285 
Т.І. 855 24 wine in neto, nowın srocx: .... Best Price! 
NEC P2 & P3: ............ Best Price! 
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NEC SPINWRITERS: 355087730 Best Price! 
DIABLO oo взовзоєсѕ............. | 

C- ITOH vor iie riu СТЕ — 
QUME самт ttisseus ............. 


Great Cut Sheet Feeders for 
10 Feeders NEC 3550 & C-ITOH Starwriter 


micro modems 


HAYES smarrmonem зоо, 12008 12008 .......... CALL! 
NOVA TION н ТК нари 99 
RIXON 1200-4800 влш • M PC compati. ......... CALL! 


oignalman Mark XÎ o2 Direct Comect .... 
Advert cash prices subject to change without 


` Atlanta, qorti Washington D. 


|. Tampa, Ft. Lauderdale, Orlando, Louisville 
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SYSGEN IMAGE Steamer Backup for Yr MXT ...... CALL! 


INFAX iD Mee nit deed a TIE XI - CALL! 
DAVONG 10 MEGIF 22/52: a... CALL! 
"Macintosh" Hard Disk, s. ...... CALL! 
ALL NAME BRANDS AVAILABLE NOW! BEST PRICES!! 
IF YOU DON'T SEE ІТ 
bull coris 
31-384 K ا ہا کد سیف ی‎ ..... Best Price! 
#1 MultiCard won cms. 2120... Best Price! 
81 WO Cardio mss они. Best Price! 


QUADBOARD wow version 54.384 . . … … . Best Price! 
CAPTAIN sassari rm ................ 3269 
SEATTLE RAM + 3 2552775... .....*199 
J-RAM ll; uoces ........ Best Price! 
PROFIT Systems зна: .... 299/5680 
BABY BLUE мез sawa . Best Price! 


PC Blossom Ont i" о эзен с ix starting at 3215 
MAYNAR наамы tres ... Best Price! 


G rappler а Parallel Interface s» 2 eae ee cers 
Quadram eRAM80@ x Col. 64K RAM cara GALL! 
Microtek €8 pirne inre CALL! 


Parallel Interface «42 


Premium Softcard lle@........ CALL! 
graphic cards =z 


HERCULES Sions torista ............. CALL! 
PLANTRONICS Color + with Cor Magic = 
Graphics Master с“ Graphics edel: Lotus Гом Ргісе! 


QUADCOLOR I & Il ................ CALL! 
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U LTRA: PAK солі RAM BAK) * Пи. Lei & Floppy Cont. CALL! 
Graphix Pi і Раг. Р 
STB nam vist e Soa it Pa Porte Op. 7 ....... CALL! 
Multigraph cs Color бы: "€ Ае e Zen. ma › 
Apple and the Apple logo are registered trademarks n 
(8M and the IBM ыр ste v rademarks af International Bus 
a registered trademark of Micro Ma ч 
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QUICKCODE GRAPH dU r е7 CALL! 
Lattice C-Compiler =m û 99 
MICROSOFT COMPILERS < 
DIGITAL RESEARCH COMPILERS... CALL! 
Norton Utilities, must for Every IBM PC 559 
ProKey 3.O rosenn вм 
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ATI Training IBM Critics Choice Software Tutorials . . . . . . 
Set- FX PLUS IBM Epson е a vo 0 TT 


Chart-Master/Sign- Master i» ы 


IBM Computer Aided Design Graphics. 


y 
ENERGRAPHICS IBM Hot New Graphics Package . . . 52 


for your Масіпіоѕћ. . .......... 


Microsoft @ CharteFileeBasic . CALL! 


| N TE Lug Speed Math Copracesso 
AMCHIPS 


(BAK-9 ChiplUpgrade Kit) (192K-27 ChiplUpgrade Kit 
CALL FOR QUOTE ON QUANTITY CHIP PURCHASES 


PGS- HX 1 2 TBM pines 690 Dot RGB 
QUADCHROME.a.. nes 
AMDEK COLOR Il + 
AMDEK COLOR IV Em 720 ou, 
AMDEK 300 A/300G 2... 


software 


MultiMate тэм $25, cese à aunew освои "289 
SAM NA | & ||| PM pene Word Processing at Best Pricing ALL! 
Microsoft Word кийиген Up бате CALL! 
VOLKSWRITER DELUXE = ......... $189 
WordStar ProPack $$ corens mamego. . CALL! 
WordPerfect by SSI 25 * еен". 299 
Easy Writer I| BM systems ьм реа маш. ... GALLI 
Peach Text 5000 IBM Personal Productivity Series» . $179 


HARVARD PROJECT MANAGER зм "ng 
ALL! 


dy О IBM Super new database... ec «n 
R:base 4000 or 600055... saris S29 
Power-base вм нен clon Ва. oes ALL) 


Knowledge Мап вм куул Dae Bas. 2299 
dBasell & Ill 25 Now "o" tege 2... CALL! 


Infoscope IBM Critically acclaimed data base. s. . . . .. . CA L L! 
MultiP lan microsot • New Low Pricing РА —— CALL! 


SuperCalc 3 IBM Superior Graphics to LDTUS .. . . . « CALL! 


CROSSTALK XVI 4 micos. ........ CALL! 
SMARTCOM ll вм ................. 599 


miscellaneous 


Keytronics O 15 Tmpovea............. CALL! 
MOUSE By Mouse tms Vite 5209 
CURTIS feri teens = on Cable. Monitor Extension Cabe . . . CALL! 
MICROFAZE ER өк 126K} Stack Spooler . „ Starting At $139 
BACK UP Power S Supply хосе wets. GALL! 
ISOBAR гл rouings 4 & 8 Pug а е a DU 
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1-800-241-8149 


Monday Friday 9 00 AM 7 00 PM Saturday 900 AM 5 00 PM 


TECHNOLOGY CORPORATE CAMPUS 
3159 Campus Drive e Norcross, GA 30071 
For Information 1-404-449-8089 
Technical Support 1-404-446-3836 
GION 


880497 


Whataperformance! 
Seven new data acquisition 


and control boards for 
your IBM РС." 


Encore! 
Encore! 

Data Translatiorif 
has done it agam. Our ' 
first two analog and 
digital I/O boards for 
IBM personal com- 
puters received rave 
reviews. 

So we extended 
our product line to seven 
... Starting at $295 for quan- 
tity purchasers. 

While most of the 
personal computer world 


focused on home and office applications, 
we lifted the curtain on two other key 
areas. Laboratory data acquisition and 


industrial control. 


Now, no matter what you need for 
your IBM PC, we have it. Each board 
is a complete data acquisition and 
control system. With A/D, D/A, 
digital I/O, and a programmable 


clock. You simply choose the 
board offering the speed and 


resolution you need most. Just 
plug it into your PC’s backplane 


and it’s showtime. 


With on-board intelligence, 
all seven are software compati- 


ble and supported by Data 


а 
Low Leve! 
Low Level, 
High 

Resolution 


ROTES: 1.ACLAB software supports all models, 


juaptsa14 "иеш рә 
Translations PCLAB software package. 
Data Translation is playing the lead- 
ing role in personal computer data acqui- 
sition and control. Find out how we can 
help your performance today. 
VISA and MasterCard accepted. 
Call (617) 


2. Progràmmabie gain is standard for al) DT280] and DT2805 models. 
3. Sertw lerminal and sigaal ceaditioning panels available Jor connection of 2111/0 signals. 


DATA TRANSLATION 


World Headquarters: Data Viredabon, inc, 100 Locke De, Marr MA 01752 (617 481-3700 Th 95) 646 


European Headquarters: Data Transiahon, Lid..430 Bath Rd.. 


їп Canada (416) 625-1907. 
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. Berkshire SLI BB England (06286) 3412 
IBM PC is a registered trademarkol IBM. 
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and Europe. Ergonomic experts 
and computer professionals and 
users will exchange information 
and observations. Contact Com- 
puter Psychology inc.. 54 East 
Main St, РОВ 16, Mendham, М) 
07945, (201) 543-9009. in 
Europe. Telefonaktiebolaget LM 
Ericsson, LM Ericssons vag 4-8, 
5-12625 Stockholm, Sweden; tel: 
(8) 7190000. September-October 


@ HIGHTECH TUTORIALS . 
Tutorial Short Courses from 
Hellman Associates, London. 
England. and various sites in 
the US. Among the courses of- 
fered are “VLSI Design,” "Digital 
Control” and "Error Correction" 
Fees are generally $895. Con- 
tact Hellman Associates Inc., 
Suite 300, 299 California Ave., 
Palo Alto, CA 94306, (415) 
328-4091, September~October 


€ MEDICAL COMPUTER 
SEMINAR, Medical Computer 
Weekends, various sites 
throughout the U.S. For car- 
diologists, internists. and 
primary-care physicians, Focuses 
on the role of the multipurpose 
medical office computer. 
Seminars qualify for 13 hours 
CME Category | credit. Contact 
International Medical Education 
Corp.. 64 Inverness Dr. E, 
Englewood, CO 80112, (800) 
525-8651; in Colorado. (303) 
790-8445. September-October 


€ SEMINARS FOR PROFES- 
SIONALS, Professional Develop- 
ment Seminars, various sites 
throughout the U.S. Topic areas: 
data communications, database 
management, EDP operations, 
microcomputers, software 
engineering, CAD/CAM, personal 
computers, IBM mainframes, of- 
fice automation, management, 
and administration. Fees range 
from $195 to $1095. Contact In- 
stitute for Advanced Technology. 
6003 Executive Blvd.. Rockville, 
MD 20852, (800) 638-6590; in 
Maryland, (301) 468-8576. 
September-October 


€ CONTINUING ENGINEERING 
EDUCATION, George Washing- 
ton University Continuing 
Engineering Education, Wash- 
ington, DC. For a schedule, con- 
tact George Harrison, Continu- 
ing Engineering Education, 
George Washington University, 
Washington, DC 20052, (800) 
424-9773; in the District of Col- 
umbia, (202) 676-6106. 
September-November 


Ф SHOWS IN GERMANY 

Chip Microcomputer Weeks, 
various sites throughout West 
Germany. Microcomputer prod- 
ucts, trends, and applications 
will be demonstrated. Spon- 
sored by Chip, a leading Ger- 
man computer magazine. Con- 
tact Network GmbH, An der 
Friedenseiche 10, D-3050 
Wunstorf 2, Bundesrepublik 
Deutschland (West Germany]: 
tel: {0 50 33) 10 56; Telex: 92 
45 45. In England, Network 
Events Ltd., Printers Mews, 
Market Hill, Buckingham MK18 
1JX, England: tel: (02 80) 81 52 
26; Telex: 83111. 
September-November 


e INTEL WORKSHOPS 
Microcomputer Workshops, 
various sites throughout the US. 
and Canada. Intel, the semicon- 
ductor memory manufacturer, is 
offering more than 20 
workshops on microprocessor 
applications. A brochure is 
available. Contact Customer 
Training, Intel Corp.. 27 In- 
dustrial Ave.. Chelmsford, MA 
01824-3688, (617) 256-1374, 
September-December 


€ IBM SYSTEMS SHOW 

The IBM System User Show, 
Olympia 2, London, England. 
Covers the full spectrum of IBM 
mainframes, minicomputers, and 
microcomputers. A focus on 
business. Contact EMAP Interna- 
tional Exhibitions Ltd., 8 Herbal 
Hill, London ECIR 5)В, England; 
tel: 01 837 3699. September 3-5 


© Al IN EUROPE 

The Sixth European Conference 
on Artificial Intelligence, Pisa. 
italy. Covers programming 
languages, expert systems, 
natural-language processing. 
robotics, and computer vision. 
Tutorials. Contact the Pro- 
gramme Chairman, institute of 
Educational Technology. Open 
University, Walton Hall, Milton 
Keynes MK7 6AA, England. In 
italy, Stefano A. Cerri, Dipart- 
mento di Informatica, Universita 
di Pisa, Corso Italia, 40, Pisa 
56100, Italy: tel: Pisa 40862/3/4; 
Telex: CNUCE 500371. 

September 5-7 


@ SOFTWARE ONLY 

The Second Annual National 

Software Show, Convention 

Center, Anaheim, CA. An ex- 

position and conference 

devoted solely to microcom- 
(continued) 


Zeus МРС 


Ideal Solutions. Finally...a truly 
complete family of computers and 
peripherals extensive enough to 
please even the toughest custom- 
ers. The Zeus MultiUser MultiProcessor 
Computers, Personal Computers, 
and peripherals, from OSM” 


Value and Compatibility Above 
All. As diverse as they are, every Zeus 
computer boasts the same family 
traits. Impressive power and speed, 
combined with high reliability. For- 
ward-looking, easy-to-use features. 
And expandability you can afford. 
All for a surprisingly low initial cost. 


Zeus MultiUsers Let You Share 
The Power. With a Zeus MultiUser 


Circle 240 on inquiry card. 
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system, you buy only one 
computer for all your com- 
puter users. As many as 32 
employees can work on the 
system at the same time, from 
their own desks—even when 
they're using separate soft- 
ware, or Calling up different 
files and data.When you're 
ready to expand, just plug 
in additional terminals, 
modems or printers where you 
need them. 

The cost? One of the lowest 

Costs per-workstation of any 
= computing system. Zeus Multi- 

User systems are specifically 
designed to suit a wide range of 
needs. You can select the number 
of workstations you want, the amount 
of hard-disk storage you need (up 
to 70,000 pages worth), and many 
other customizing features. 


Zeus Personal Computers. 
Simplicity and Sophistication. 
The Zeus V..PC, one of the three 
IBM'-compatibles in the Zeus family. 
is the only single-user computer 
that can offer you the security of a 
built-in back-up storage system. 

It protects you from inadvertently 
losing your valuable data by copy- 
ing it onto a high-capacity, high- 
speed cartridge tape. And every 
Zeus Personal Computer gives you 
the major advantage of twice 

as much memory as the IBM PC, 


Ihe Ideal 
‘Computer 
EM is No Longer 
a Myth. 


Zeus MultiUsers support 2 to 32 workstations simultaneously 


for less cost. 

Call OSM Marketing Services 
today for the name of your local 
Zeus representative: (800) 538-5120 
outside California, or (415) 
961-8680. 


Zeus. The ideal Solution to 
Your Real Needs. 


TM 

osm: 

Corporation 
Zeus Computers and Peripherals 
OSM Computer Corporation 
665 Clyde Avenue 
Mountain View, Califomia 94043 
(800) 538-5120 outside California 
(415) 961-8680 
TWX 910-379-5003 
© OSM Computer Corporation 
OSM ond Zeus are trademarks of OSM Computer Corporation. 


IBM Is a registered trademark of Intemottonal Business Machines 
Corporation. Specifications subject to change withoul notice. 
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DUMP/RESTORE-XT 
Can Help You Avoid Disaster! 


When's the last time you backed up your hard disk? Are you flirting with 
disaster? The Schoo! of Hard Knocks proves that when you're least expect- 
ing it, head crashes, electrical outages, and system failures occur when 
sufficient backups have not been made. 
Up until now, you've had to buy add-on hardware to accomplish this 
necessary task, outlaying hundreds of dollars. But now, there's DUMP/ 
RESTORE-XTI Using your own floppy disk drive and our backup program, 
you can backup your hard disk in about 30 minutes*. 
DUMP/RESTORE-XT spans diskettes, too! So, if your diskette runs out of 
room, don't panic... just insert another diskette and press ESC to continue. 
Full positive and negative wildcard selections are supported. 
DUMP/RESTORE-XT is modeled after FAST DUMP/RESTORE, which 
was designed for CP/M systems. We have over 1,500 copies of this 
program in use world-wide. Our track record speaks for itself. Our hun- 
dreds of satisfied users speak for us. 


*Depending on volume of data. 
Suggested retail: $90. MasterCard and Visa accepted. Dealer inquiries 
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welcome. 


PRINTERS 
Brother HR-f15 
Epson FX-100 , 
FX- т 


"ш. 
НР Ink Jet.. 


Quadjet Color ‘Ink... 


Amdek 310A , 
300.. 


Princeton HX 12. кй 


Sakata SC1OO Cator 
Texan Amber... 


12212 Ambder.... 
135 13' Coler,... 


MODEMS 
Hayes 1 en 


Novation Appie Cat 2 TR 
Smart Cal +... 
Promodam 1200......... 


Signalman Mark | 


MONITORS 


24000 Telegraph Road 


Southfield, Michigan 48034 USA 


{313} 352-2345 


2-Drives, Controller 
Color & Monachrome, 
Parallel Port 
$2195 


IBM XT $3795 
Gall for Special Deals t 


Apple/IBM 
Vidas Ultraterm.. Eiki 


NEW ARRIVAL !! 
MACINTOSH...S2995 
//8 and //e 
84K CPU, 2 Orives, 
Controllar, 80-Col 
$ SAVES 
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IBM PRODUCTS 
Tandon TM 100-2 
Panasonic 320K 
Teac 55B 320K 
STB Graphix Plus 1 


Super RIO 
Microsoft Multiplan 
Lotus 1:2-3 
ASTE Pak 


Quadboard £X OK 
Herculas Graphics Card..389 
Dbase I! Fi] 


APPLE PRODUCTS 
Micro Sci A2 Drives 
Rann Elite 1 
Teac Drive 
Chinon Orive 
Videx 80 col w/softswitch.1 89 
Ultraterm 179 
Grappier+ 
Grappler Work-alike 
Buffered 16K 


System Saver Fan 

Microsoft Prom //e 
Sottcnrd CPM..229 
Multiplan 


| MAC Multiplan 


| Apricorn Serial Card ..... 


Chalkboard Power Pad . 


59 | 
Ascil Exproas Professional.69 
Maxell 5/5 24 
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puter software. Contact Raging 
Bear Productions Inc., Suite 175, 
2| Tamal Vista Dr., Corte 
Madera, CA 94925, (800) 
732-2300; in California, (415) 
924-1194. September 5-7 


€ COMPUTER INTERFACING 
FOR SCIENCE, Personal Com- 
puter and STD Computer Inter- 
facing for Scientific Instrument 
Automation. Washington. DC. A 
hands-on workshop costing 
$395. Contact Dr. Linda Leffel, 
CEC., Virginia Polytechnic In- 
stitute and State University, 
Blacksburg. VA 24061, (703) 
961-4848. September 6-8 


€ COMPUTERS IN COMMON- 
WEALTH, Halifax Computer and 
Office Automation Show, Metro 
Centre, Halifax. Nova Scotia, 
Canada. Contact Industrial Trade 
Shows. 20 Butterick Rd.. 
Toronto, Ontario M8W 328, 
Canada, (416) 252-7791. 
September 6-8 


© BYTE SHOW 

The BYTE Computer Show. 
Brooks Hall. San Francisco, CA. 
Seminars, conferences, and 
displays of interest to BYTE and 
Popular Computing subscribers. 
Contact The Interface Group, 
300 First Ave, Needham, MA 
02194, (800) 325-3330; in 
Massachusetts, (617) 449-6600. 
September 6-9 


€ FUTURE DBMS 

Fourth Generation Data Man- 
agement Software, Washington. 
DC. Topics include user-friendly 
DBMS, applications generators, 
data dictionaries/directories, 
database designers, and 
decision-support systems. 
Registration fee: $650. Contact 
Software Institute of America 
Inc.. 8 Windsor St., Andover, 
MA 01810, (617) 470-3880. 
September 10-11 


€ MOTION CONTROL 
SEMINAR, Electronic Motion 
Control Seminar, Boston, MA. 
Sponsored by the Electronic 
Motion Control Association. 
Contact EMCA Headquarters, 
Suite 1200. 230 North Michigan 
Ave., Chicago, IL 60601, (312) 
372-9800. September 10-11 


© ELECTRONICS SHOWS 
Midcon/84 and Mini/Micro 
Southwest-84, Dallas, TX. Con- 
current conferences exploring 
practical applications and the 
state of the art of electronics, 


including computers, graphics. 
and networks. Contact Elec- 
tronic Conventions Manage- 
ment, 8110 Airport Blvd., Los 
Angeles, CA 90045. (213) 
772-2965. September 11-13 


6 UNIX EXPOSITION 

UNIX Systems Expo/84, Conven- 
tion Center, Los Angeles, CA. 
More than 200 exhibits of 
UNIX-related products and ser- 
vices, as well as presentations 
and panel discussions. Contact 
Computer Faire Inc.. 181 Wells 
Ave, Newton, MA 02159, (617) 
965-8350. September 11-14 


© EUROPEAN COMPUTER 
GRAPHICS, Eurographics 
'84—The Fifth Annual European 
Computer Graphics Congress, 
Copenhagen. Denmark. A con- 
gress with an international 
lineup of speakers and product 
exhibits. Contact Kenness Inter- 
national, | Park Ave, New York. 
NY 10016, (800) 235-6400; in 
New York, (212) 684-2010. 
September 12-14 


© INTRO TO DATA COMMUNI- 
CATIONS, Introduction to Data 
Communications, Atlanta, GA. 
An overview of data-commun- 
ications terminology. tech- 
nology, hardware. and software. 
Participants will learn to design 
a batch data-collection system 
and estimate the response time 
of a multipoint circuit. Fee: 
$725. Contact Elaine Hadden 
Nicholas, Department of Con- 
tinuing Education, Georgia In- 
stitute of Technology, Atlanta, 
GA 30332-0385, (404) 894-2547. 
September 12-14 


© SOFTWARE EXPO 

The Fifth Annual Software/Expo, 
Hyatt Regency, Chicago. IL. A 
conference and exposition. Con- 
tact Software/Expo. Suite 205, 
2400 East Devon Ave., Des 
Plaines, IL 60018, (312) 
299-3131. September 12-14 


€ TECHNOLOGY FOR 
DISABLED, Computer Tech- 
nology for the Handicapped. 
Raddison South Hotel, 
Minneapolis, MN. A national 
conference and exhibit for 
special education, rehabilitation, 
and medical professionals. 
Presentations and workshops. 
Registration is $150 before 
September 1; 5175 after. Admis- 
sion to the exhibit floor only is 
$3. Contact Closing the Gap, 
(continued) 
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| The, CONCEPT AVT+ 
In a word: capability. 


— -— m= m ua = 


ANSI standard conformance, DEC software compatibility, eight pages of 
memory, 80/132 columns, windowing, multiple computer connections...and a 


full range of practical ergonomic features. Capabilities which enable all 
terminal users to maximize their productivity and explore their creativity. 
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Only from Human Designed Systems. 


Introducing the new concept AVT+ саа 
terminal from Human Designed Systems. Simply 
the smartest interactive display terminal 
available today. And at a very competitive 
price. 

It starts with ANSI standard (X3.64-1979) 
conformance and DEC software 
compatibility, and incorporates 
superior human design features, 
advanced functionality and highest 
quality construction. A commitment 
to quality that is reflected in each of 
the individual components. 


The concept AVT+ keyboard is ergonomically 
Gesigned for optimum operator comfort, 
incorporating a VT100-style numeric pad for 
DEC software compattibility. And it builds on 
those human design features with a range of 
capabilities that make the concept AVT+ an 
ideal choice for smart terminal users. 


The concept AVT+ offers up to eight pages of 
display memory that eliminates unnecessary 


Фукну one DEC and VT are trademarks of Digital Equipment corpor asc 


Human Designed Systems. We're 


Atlanta — (404) 391-9763; Boston — i2 449-6446; 

Hawaii — Associates: m 1; Houston — (713)952 
-—Infocon: (21 ers M New York State — Naco Electronics: Roc 
International ems : (301) 279-5775; Argen! 
091-31.52.22; Canada — CAIL Systems: Toronto: (416) 342-1053; De 


$1295" 


> di си е 
tina — Iton SA: (01) 774-9369. Australia 
nmark — M Data Ape: 1-19 44 66; 


р — Ampere: 03 EST 25; doo = ary ea (65) 33-88-5466; trerland — Mitek ag®01/461 22 52; United Kin 
-2027; Venezuela — H. Blohm SA: 2 541.21.22; West Germany — COMEO Computersystemges, mbH: 0221-48 30 51. DISTRIB 


hardcopy printouts and provides a powerful 
tool for applications Ng multiple formats 
and storage of large volumes of text; non- 
volatile memory that enables users to 
permanently configure a terminal for their 
needs or applications; windowing that allows 
users to create individual displays 
within display memory; program- 
mable function keys which transmit 
data and/or execute terminal 
commands; up to three additional 
communications ports for connection 
to other peripherals and computers; 
flexible user networking and functionality for 
use in a wide range of different applications, 
inclucing multiple computer connections; and 
much more. 


The new concept AVT+. More to offer at its price 
for terminal users than any other terminal 
available today. 


human designed systems, inc. 
3440 Market Street, Philadelphia, PA 19104 
215-382-5000 Circle 148 on inquiry card. 


redefining terminal performance. 
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THE INCOMPLETE WORKS 


OF INFOCOM, INC. 


Incomplete, yes. But it's not just 
because we're always bringing out 
new stories in the Infocom interactive 
fiction collection. Nor is it simply due 
to the fact that with all the writing and 
re-writing, honing and perfecting that 
we put into every one of our stories, 
our work is seemingly never done. 

The real reason is: an Infocom 
work of fiction can never be complete 
until you become a part of it. 

You see, as hard as we work at 
perfecting our stories, we always 
leave out one essential element — the 
main character. And that's where you 
enter in. 

Once you've got Infocom’s inter- 
active fiction in your computer, you 
experience something akin to waking 
up inside a novel. You find yourself at 
the center of an exciting plot that 
continually challenges you with sur- 
prising twists, unique characters 
(many of whom possess extraordi- 
narily developed personalities), and 
original, logical, often hilarious puz- 
zles. Communication is carried on in 
the same way as it is in a novel —in 
prose. And interaction is easy — you 
type in full English sentences. 


But there is this key difference 
between our tales and conventional 
novels: Infocom's interactive fiction is 
active, not passive. The course of 
events is shaped by the actions you 
choose to take. And you enjoy enor- 
mous freedom in your choice of 
actions —you have hundreds, even 
thousands of alternatives at every 
step. In fact, an Infocom interactive 
story is roughly the length of a short 
novel in content, but because you're 
actively engaged in the plot, your 
adventure can last for weeks and 
months. 

In other words, only you can 
complete the works of Infocom, Inc. 
Because they're stories that grow 
out of your imagination. 

Find out what it's like to get inside a 
story. Get one from Infocom. Because 
with Infocom's interactive fiction, 
there's room for you on every disk. 


ПРОСО 


Infocom, Inc., 55 Wheeler Street, Cambridge, МА 02138 


For your: Apple II, Atari, Commodore 64, CP/M8* DECmate, 
DEC Rainbow, DEC КТ-П , IBM РС” and PCjr, KAYPRO II, 
MS-DOS 2.0% NEC APC, NEC PC-8000, Osborne, Tandy 2000, 
TI Professional, TI 99/44, TRS-80 Models J and П. 


"Use the IBM PC version for your Compaq, and the MS-DOS 2.0 
Mindset. 


version for your Wang or 


Circle 155 on inquiry сага. 


Main/Frames 
Main/Frames 


Wow! 4 
70 Models!, 


ОЧИХ 


from 


$175 


• 70 Models of Enclosures 
• Assembled and tested 


• Power Supply 
• Card cage and guides 


• Fan, line, cord, fuse, power 
& reset switches 


t 
` 


ы $. м 
8" Floppy Main/Frame -z > 
ux D 


$275 


8" Disc Enclosure 


MORE BANG 
FOR THE BUCK 


Slim Line 8" Floppy MainiFrame Free Fakt 


Pakt Catalog 
Write or call for our 


brochure which includes our 
application note: 

"Making micros , better than 

any ol' box computer" 


INTEGRAND 


"4 
8620 Roosevelt Ave. • Visalia, CA 93291 | 

209/651-4203 Ç: T 
We accept BankAmericard/Visa — 


and MasterCharge Ne | 


Circle 158 on Inquiry card. 
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EVENT QUEUE 


POB 68, Henderson. MN 56044, 
(612) 665-6573 or (612) 
341-8299. September 13-16 


€ GULF COAST COMPUTING 
The Heart of Texas Computer 
Show, Bayfront Plaza, Corpus 
Christi. Seminars and displays. 
Contact Heart of Texas Com- 
puter Show, POB 12094, San 
Antonio, TX 78212, (512) 
681-2248. September 14-16 


@ PEOPLE AND COMPUTERS 
The 1984 SME World Congress 
on Human Aspects of Automa- 
tion, Hotel du Parc, Montreal, 
Quebec, Canada. Contact Soci- 
ety of Manufacturing Engineers, 
One SME Dr.. POB 930, Dear- 
born, MI 48121, (313) 271-1500, 
ext. 369. Seplember 16-19 


@ COMPUTERS AND MODERN 
WORLD, COMPCON Fall `84, 
Hyatt Regency Crystal City, Ar- 
lington, VA. Tutorials, panels, 
demonstrations, sessions, and 
papers will explore the theme 
"Small Computer (R)Evolution: 
Contact COMPCON Fall '84, 
IEEE Computer Society, POB 
639, Silver Spring. MD 20901. 
(30!) 589-8142. September 16-20 


© MEDICINE. BIOLOGY. 
ENGINEERING, The Thirty- 
Seventh Annual Conference on 
Engineering in Medicine and 
Biology, Los Angeles Hilton, Los 
Angeles, CA. Papers, short 
courses, and scientific and com- 


mercial exhibits will be featured. 


Contact The Alliance for 
Engineering in Medicine and 
Biology, Suite 402, 4405 East- 
West Highway. Bethesda, MD 
20814. (301) 657-4142. 
September 17-19 


6 NETWORK COMPONENTS 
COURSE, Data Communications 
Network Components. Atlanta. 
GA. Covers the use, operation, 
application, and acquisition pro- 
cedures for 25 major communi- 
cations components. Fee: $750. 
Contact Elaine Hadden Nicho- 
las, Department of Continuing 
Education. Georgia Institute of 
Technology. Atlanta, GA 
30332-0385, (404) 894-2547. 
September 17-19 


6 ADA WORKSHOP 

Future Ada Environment 
Workshop. Miramar Hotel By- 
the-Sea, Santa Barbara, CA. 
Workshops. addresses. presenta- 
tions, working groups. and 
discussions. Registration: $400 


to $700 depending on room 
choice. Contact ACM AdaTEC 
Future Ada Environment 
Workshop. TRW R2/1134, One 
Space Park, Redondo Beach, CA 
90278, or register directly with 
Carolyn Gannon. GRC, POB 
6770, Santa Barbara, CA 93160. 
September 17-20 


€ KENTUCKIANA EXHIBITION 
CompuFest '84, Commonwealth 
Convention Center. Louisville, 
KY. Computer consultant serv- 
ices and approximately 100 
hardware, software, peripheral, 
and word-processing system 
vendors will man exhibits. 
Technica! sessions will be 
offered. A full day's worth of 
seminars costs $15. Registration 
fee is $2. Contact the Kentucky 
Society of CPAs, 310 West Liber- 
ty St.. Louisville. KY 40202, 
(502) 589-9239. September 18-20 


6 OFFICE PRODUCTS 

IN OK CITY. The First Annual 
Southwest Office Products Show, 
Oklahoma City. OK. Contact 
SWOPS, РОВ 950, Norman, OK 
73070, (405) 329-3660 or (918) 
587-9550. September 18-20 


€ ADA WORKSHOP 

Workshop in Ada. Atlanta, GA. 
See August 27-30. 

September 18-21 


@ PARISIAN COMPUTING 

The Thirty-Fifth SICOB—Inter- 
national Exhibition of Data Pro- 
cessing, Teleprocessing. Com- 
munication, Office Procedures, 
and Office Systems, CNIT. Paris- 
La Défense, Paris, France. Micro- 
processing and videotex will be 
major highlights of the exhibi- 
tion. International visitors pre- 
senting their passports will have 
a special reception room. Some 
of the congresses and confer- 
ences will feature símultaneous 
interpretation in English and 
French. Contact International 
Trade Exhibitions in France. 8 
West 40th St., New York. NY 
10018, (212) 869-1720. 

September 19-28 


€ EDUCATIONAL CONFERENCE 
The First North Carolina Educa- 
tional Microcomputer Con- 
ference, Benton Convention 
Center and Hyatt Hotel, 
Winston-Salem. Educational ses- 
sions. hands-on workshops. and 
product displays. A network of 
various computers will be set 
up. Contact Jeanette Gann, NC 
(continued) 


The micro invasion Ит ШЕ | TU | ا‎ 3 

has begun. And, chances © Т. —- У Ба EUN 
are, you've now got a lot of | m | 
different people in a lot 

. of different departments 
using a lot of different 
micros. | 
Now there's a way for 
you to control and maxi- 
mize the benefits of all the 
different micros in your | 
domain. E - 


Fight back with dBASE II? Help is here. 
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dBASE II is the relational database If you'd like to know more about 
management system from Ashton-Iate how dBASE П and RunTime can help you 
that enables you to manage your micro- win the micro management battle, contact 


based corporate data resources with the — Ashton-Iate today. 10150 West Jefferson 

high level.of consistency and sophistica- Boulevard, Culver City, CA 90230. 

tion you've enjoyed with mainframe and (800) 437-4329, ext. 212. In Colorado 

minicomputer systems. (303) 799-4900. In the U.K. (0908) 568866. 
Armed with dBASE II and the 

dBASE II RunTime" program develop- 

ment module, you can write programs 

which will enable micro users in each — 

department to "do their own thing" while ASH TON " | A | H | 


creating complete database consistency 


throughout the company. 
dBASE II is a powerful, flexible way 
for you to effectively manage the micr O dBASE II is a registered trademark and RunTime is a trademark of Ashton-Tate. 
. ‘ Suggested retail price for dBASE l is $700. 
proliferation. | © Ashton-Tate 1984 
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Peripheral Networking Now 


Buy ASCI intelligent Port Expanders 


e Eliminate Manual Switching by Remote 
Control 


Improve Productivity and Reliability 
Share Printers, Modems or Plotters 
Expand Computers or Terminals 


Use Matrix Switching for Multiple Trans- 
mission or Security 


e Supports Polling and Queing 


INSTANT COMPATIBILITY with new computer devices 
and MAJOR OEM PRODUCTS: 


Altos — Burroughs — Data General — DEC 
H.P. — IBM — NCR — Northstar — Victor 
and other key manufacturers, 


Call 213-793-8979 to EXPAND YOUR SYSTEMS 
TODAY. 


Advanced Systems Concepts Inc. 
435 N. Lake Ave. Dept. B8 
Pasadena, CA 91101 
800-824-7080 Telex: 701 215 


HE 
PURCHASING AGENT 


Diablo 630 А 
$e itsu 830. 80 
Prism 132 v 
p. 8100 
NEC 2010 


Zenith ZF- mth 21022 
ІМ PC tibias 


ZF-1 
ZFA- 6 2 
ү 512 


Corvus 12 meg wint 
Davong 5 meg Univ 


Aipha — 1000 WF 
Alios 586-20 w/o lerm 
586-40 wio term 
966-40 wio term. 
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28958 
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7710 
Okidata 
Printronix P300 
Qantex 7065 
32 meg. Univ Ошта 11/40 wiinterlace 

lomaga 10 mag. | Tally 180L. w/tractor 
Mountain Computer 1B0L. wiractor 

10 meg. internal Texas instr. TIB10 basic 


285 
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Ss $ Her (CPU 286)" 
OMM pina A 
А 35 meg extetnal 3,484 
cp a à Taligrass 127 meg. witape 2.670 
Pragmatic 4 meg. witape 3.097 
35 meg witape 4,337 


IBM & PERIPHERALS 
IBM PC 64K mono 2-360K 2.950 
Keytronics 5150 keyboard 

5151 keyboard 


Hayes 1200 
US Robotics Password 


Tig 
Toshiba P1340 
P.1350 


P.3351 
9 Transtar 120 Рог S 
Sys .. portable 
Molecular SM &, 10 meg. 4. 
Molecular 16x. 30 meg 
НЕС APC-H03 
APC.H12 Graphics 
Spaciat Sofipacks 
APC-H26. 10 meg 
8201 РЕН, 
88014, System 
Northstar Advantage 
w/Dual Floppies 


Hitachi HDG-2222 
Houston inate. DMP 29 1.7 
DMP 40 


Strobe M 100 
Amdek Color IV А T TERMIMALS 
NEC 1410 RGB v 780 

DEC vT100 
Princeton RGB wicable ostia 200 
PRINTERS HazeHine Esprit Il 
Anadsx 96256, parallel 1.190 
Brother, DX-15P 439 
C. itoh F 10-55 
Dataproducts B 300-4 | 950 
Datasouth 05-220 } Wyse WY-50 


Televideo 324 
925 


CALL FOR YOUR PRICE ON ANY OF OUR 7,000 OTHER PRODUCTS. 
Since 1980 


PURCHASING AGENT, INC. 


2444 Old Middlefield Way, Suite J 
Mountain View, CA 94043 
(415) 964-8222 


T 
| 
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EVENT QUEUE 


Regional Education Center. POB 
21889, Greensboro, NC 27420, 
(919) 379-5764. September 20-21 


€ PROJECT MANAGEMENT 
SEMINAR, Software for Project 
Management and Estimating. 
Los Angeles, CA. Fee: $425. 
Contact CIP Information Ser- 
vices Inc.. 1105-F Spring St.. 
Silver Spring, MD 20910, (301) 
589-7933. September 20-21 


€ DOCUMENTATION METHODS 
How to Document a Computer 
System. Holiday Inn—Thomas 
Circle, Washington, DC, and 
Hyatt Cherry Hill, Cherry Hill, 


| NJ. A series of documentation 
| procedures will be presented. 
| The fee is $155. Contact 


Technical Communications 
Associates, Suite 210. 1250 
Oakmead Parkway, Sunnyvale, 
CA 94086, (800) 227-3800. ext. 
977: in California, (408) 
737-2665. September 21 and 
September 24, respectively 


Ф PACIFIC COAST FAIR 

The Fifth Annual Pacific Coast 
Computer Fair, Robson Square 
Media Centre, Vancouver, British 
Columbia, Canada. This event 
features exhibits, usergroup 
displays. and more than two 
dozen speakers. Workshops, 
presentations, and panels will 
discuss the Apple Macintosh. 
MS-DOS, software and hardware 
marketing, publishing. Modula-2. 
and graphics. Admission is $4 
per day. Contact Pacific Coast 
Computer Fair Association. POB 
80866, South Burnaby. British 
Columbia V5H 3Y1, Canada, 
(604) 581-6877. September 22-23 


@ GRAPHICS STANDARD 
COURSE. Introduction to GKS, 
Hyatt Regency Hotel, Austin. 
TX. A course on the Graphics 
Kernel System (GKS) standard. 
The fee is $495. Contact Nova 
Graphics International Corp.. 
1015 Bee Cave Woods, Austin. 
TX 78746. (512) 327-9300. 
September 24-25 


@ ASIAN COMPUTER SHOW 
The Fifth South East Asia 
Regional Computer Conference 
and Exhibition and Hong Kong 
Computer 84, Hong Kong Ex- 
hibition Centre, China Resources 
Building, Wanchai, Hong Kong. 
Contact Cahners Exposition 
Group. 7315 Wisconsin Ave., 
POB 70007, Washington, DC 
20088, (301) 657-3090. 
September 24-27 


@ OFFICE AUTOMATION IN 
OTTAWA. The Seventh Annual 
Ottawa Computer and Office 
Automation Show. Lansdowne 
Park, Ottawa, Ontario, Canada. 
Contact industrial Trade Shows, 
20 Butterick Rd.. Toronto, On- 
tario M8W 328, Canada, (416) 
252-7791. September 26-27 


© COMPUTERS. COMMUNICA- 
TIONS, AND CONTROL 
Eurocon 84—The Sixth Euro- 
pean Conference on Elec- 
trotechnics, Brighton, England. 
A conference that seeks to 
identify the impact of computer- 
based technology on com- 
munications and control. Con- 
tact Manager, Conference Ser- 
vices, Institution of Electrica! 
Engineers, Savoy Place, London 
WC2R OBL. England: tel: 01-240 
1871, ext. 222; Telex: 261176. 
September 26-28 


© MID-ATLANTIC SHOW 

The Fifth Annual Mid-Atlantic 
Computer Show and Office 
Equipment Exposition, Conven- 
tion Center. Washington. DC. 
Contact CompuShows Inc.. РОВ 
3315, Annapolis, MD 21403, 
(800) 368-2066: Annapolis, (301) 
263-8044; Baltimore, 269-7694; 
District of Columbia, 261-1047. 
September 27-30 


October 1984 


€ TECHNOLOGY FOR 
DISABLED. Discovery '84: 
Technology for Disabled Per- 
sons, Chicago. IL. Presentations. 
demonstrations, and exhibits on 
computers, technological prod- 
ucts, and services for disabled 
persons. Before September 1. 
registration is $125; after. it's 
$175. Contact Office of Continu- 
ing Education. University of 
Wisconsin-Stout, Menomonie. 
WI 54751, (800) 457-8688: in 
Wisconsin. (800) 227-8688. 
October 1-3 


© INFO/MANAGEMENT CON- 
FERENCE, Information Manage- 
ment Exposition and Con- 
ference: Info 84. Coliseum and 
Sheraton Centre Hotel, New 
York City. Contact Banner & 
Greif Ltd., 110 East 42nd St., 
New York, NY 10017, (212) 
687-7730. October \-4 


© NORTHWEST ELECTRONICS 
SHOW, Northcon/84 and Mini/ 
(continued) 


ntroducing the Most Powerful 
usiness Software Ever! 


TRS-80™ (Model I, II, Ш, or 16) € APPLE" е ІВМ" * OSBORNE" e CP/M™ е XEROX™ 
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The VERSABUSINESS" Series 


Each VERSABUSINESS module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system. 


VERSARECEIVABLES™ $99.95 

VERSARECEIVABLES™ is a complete menu-driven accounts receivable, invoicing, and 
monthly statement-generating system. It keeps track of all information related to who 
owes you or your company money, and can provide automatic billing for past due ac- 
counts. VERSARECEIVABLES" prints all necessary statements, invoices, and summary 
reports and can be linked with VERSALEDGER II™ and VERSAINVENTORY™. 


VERSAPAYABLES™ $99.95 

VERSA PAYABLES™ is designed to keep track of current and aged payables, keeping you 
in touch with all information regarding how much money your company owes, and to 
whom. VERSAPAYABLES" maintains a complete record on each vendor, prints checks, 
check registers, vouchers, transaction reports, aged payables reports, vendor reports, 
and more. With VERSAPAYABLES", you can even let your computer automatically select 
which vouchers are to be paid. 


VERSAPAYROLL™ $99.95 

VERSAPAYROLL" is à powerful and sophisticated, but easy to use payroll system that 

keeps track of all qovernment-required payroll information. Complete employee records 

are maintained, and all necessary payroll calculations are performed automatically, with 

totals displayed on screen for operator approval. A payroll can be run totally, automati- 

cally, or the operator can intervene to prevent a check from being printed, or to alter 
rmation on it. If desired, totals may be posted to the VERSALEDGER ІГ" system. 


VERSAINVENTORY™ $99.95 

VERSAINVENTORY™ Is a complete inventory contro! system that gives you instant access 
fo data on any item. VERSAINVENTORY™ keeps track of all information related to what 
items are in stock, out of stock, on backorder, etc., stores sales and pricing data, alerts 
you when an item falls below a preset reorder point, and allows you to enter and print 
invoices directly or to link with the VERSARECEIVABLES™ system. VERSAINVENTORY™ prints 
all needed inventory listings, reports of items below reorder point, inventory value re- 
ports, period and year-to-date sales reports, price lists, inventory checklists, etc. 


‘COMPUT ИШИ ГЕ: 


50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 


+ TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. - *APPLE is a trademark of 


VERSALEDGER II" $149.95 


VERSA LEDGER ЇЇ'“ is a complete accounting system that grows as your business 
grows. VERSALEDGER II™ can be used as a simple personal checkbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general ledger system without any additional software. 
* VERSALEDGER ЇЇ“ gives you almost unlimited storage capacity 
(300 to 10,000 entries per month, depending on the system), 
е stores all check and general ledger information forever, 
* prints tractor-feed checks, 
* handles multiple checkbooks and general ledgers, 
* prints 17 customized accounting reports including check registers, 
lance sheets, income statements, transaction reports, account 
listings, etc. 


VERSALEDGER ЇЇ" comes with a professionally-written 160 page manual de- 
signed for first-time users. The VERSALEDGER ЇЇ“ manual will help you become 
quickly familiar with VERSALEDGER IT", using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 


SATISFACTION GUARANTEED! 


Every VERSABUSINESS" module is guaranteed to outperform all other competitive systems, 
and at a fraction of their cost. If you are not satisfied with any VERSABUSINESS" module, you 
may return it within 30 days for a refund. Manuals for any VERSABUSINESS" module may be 
purchased for $25 each, credited toward a later purchase of that module. 


To Order: 


Write or call Toll-free (800) 431-2818 
(x. Y.S. residents call 914-125-1535) 

* add $3 for shipping m UPS areas * add $5 to CANADA or MEXICO 
* add $4 for C.O.D. or non. UPS areas p ^ add proper postage elsewhere 


УА s e 
DEALER INQUIRIES WELCOME 


All prices and specifications subject to change | Delivery subject to availability, 


Apple Corp. - *IBM is a trademark of IBM Corp. - *OSBORNE is a trademark of Osborne; Corp. 


*CP/M is a trademark of Digital Research - *XEROX is a trademark of Xerox Corp. S- 
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€ | Without software youre nowhere. 
NA That's why the Corona PC runs virtually everything. Word Star! dBASE II? 
АЗ Lotus 1-2-3?* Thousands of packages in all. But we didn't stop there. 

We give you 60% better graphics than ІВМ * (640x325 pixels). So your pie 
charts look tastier. We doubled the memory: 128K memory expandable to 512K 
on the main board. For power that won't quit. And we bundle software. For instant 
productivity right out of the box. All at a price about 20% less than IBM's. 

The Corona PC. Once you can run the world, running your business looks easy. In North 
America, call 1-800-621-6746 for the Authorized e Ji near you. 4. corona 
In Holland, call 020-03240-18111. There are over 1600 dealers worldwide. © dato systems, inc. 
And their job is to help. Service by Xerox. 


THE CORONA PC 


© Corona Data Systems 1984. L TM Micropm Corp. 2. TM Ashima- Taw 3. TM Lotus Develupment Corn. “HTS driver needed for graphics only. 
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High performance to cost ratio... 


Programming Chips? 


Projects develop profitably with development hardware /software from GTEK. 


MODEL 7956 ................. 
(with RS232 option) .... $1099. 

MODEL 7956 (stand alone) $ 879. 
GTEK's outstanding Gang Pro- 

with intelligent 


popular chips on the market 
through the 27512 EPROMS. It 


MODEL 7228 - $549 


This model has all the features 
of Model 7128, A Intelligent 
Programming Aligorithims. It 
supports the newest devices 
available through 512Kbits; De 
grams 6x as fast as standard 
algorithims. Programs the 2764 in 
one minute! Supports Intel 2764A 
& 27128A chips. Supports 
Tektronics, Intel, Motorola and 
other formats. 


also supports the Intel 2764A & 
27128A chips. It will also program 
single chip processors. 


EPROM & PAL 


PROGRAMMERS 


— These features are standard fron СТЕК — 
Compatible with all RS232 serial interface ports • Auto select baud rate * With or without hand 
shaking « Bidirectional Xor/Xoff + CTS/DTR supported * Read pin couipatible ROMS * No per 
sonality modules + Intel, Motorola, MCS86 Hex formats * Split facility for 16 bit data paths • 
Read, program, formatted list commands * Interrupt driven — and verify real time while 
sending data * Program single byte, block, or whole EPROM e Intelligent diagnostics diacern bad 
andor erasable EPROM * Verify erasure and compare cammands • Busy light + Complete with 
Textool zero insertion force socket and integral 120 VAC power (240 VAC/50Hz available} + 


MODEL 7324 - $1199 
This unit has a built-in compiler. 
The 7324 programs all 
MMI. National and TI 20 and 24 
pin PALs. Has non-volatile 
Hero. It operates stand alone 
or via RS232. 


MODEL 7128 - 5429 
This model has the highest 
performance-to-price-ratio of any 
unit. This is ОТЕК = most popular 
unit! It supports the newest 
devices available through 
256Kbits. 


MODEL 7316 Pal Programmer ...............,.............. $ 599 
Programa Series 20 PALs. Built-in PALASM compiler. 


DEVICES SUPPORTED 


by GTEK's EPROM Programmers 
NMOS NMOS CMOS EEPROM MPU'S 
2758 2764A 2508 68764 27C16 5213 I2816A 8748 8741Н 
2716 27128 2616 8755 27C16H 5213H I2817A 8748H 8744 
2732 27128A 2532 5133 27C32H 52B13 8749Н 8751 
2732A 27256 2564 5143 27C64 X2816 8741 68705 
2764 27512 68766 270256 48016 8742H 


UTILITY PACKAGES 


GTEK's PGX Utility Packages will allow you to specify a range of addresses to 
send to the "E verify erasure and/or set the EPROM type. The PGX Utili- 
ty Package includes GHEX, a utility used to передо an intel AEX file. 

PALX Utility Package — for use with GTEK's Pal Programmers — allows 
transfer of PALASM® source file or ASCI1 HEX object code file. 

Both utility packages are available for CPM,* MSDOS,* PCDOS, ISIS*? and 

RSDOS* operating systems. Call for pricing. 


AVOCET CROSS ASSEMBLERS 


These assemblers are available to handle the 8748, 8751, Z8, 6602, 68X and other 
eii: bie ee They are available for CPM and MSDOS computers. When order- 
ing, please apecify processor and computer types. 


ACCESSORIES 


Model 7128-L1, L2, L2A ....,...... XASM (for MSDOS) .......... $260, 
ee ЧИРЕ. (OEM Quantity) $259. ШҮ Eraser DE-4 .... ...... $ 80. 
Model 7128-24 ..... Missus e aga artt $329. RS232 Cables  . ........ ‚.. $ 8D. 
Cross Assemblers ......... ... $200. 8751 Адаріег.........,...... $174. 
SIM48 Simulator ..... Call for pricing 8755 Абар ...,...........: $135. 
X Utilities ....... Call for pricing 48 Family Adapter ,..,........ 98, 
уе. MM ; . Call for pricing 68705 Adapter sis eu Call for pricing 
Development Hardware/Software 


P.O. Box 289, Waveland, MS 39576 
601/467-8048 
, INC. 


GTEK, PALASM, CPM, MSDOS, PCDOS, 1SIS, and TRSDOS 
are all registered trademarks. 
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EVENT QUEUE 


Micro Northwest-84, Seattle, 
WA. Among the topics are 
automation, CAD/CAM, local 
area networks, and personal 
computing. Contact Electronic 
Conventions Management Inc., 
8110 Airport Blvd.. Los Angeles. 
CA 90045, (213) 772-2965. 
October 2-4 


€ GLOBAL INFO/MANAGE- 
MENT CONGRESS, The Six- 
teenth Annual International In- 
formation Management Con- 
gress, Hyatt Regency Hotel, 
Singapore, Republic of Singa- 
pore, Seminars, displays, and 
more than 30 conference ses- 
sions. Contact [MC Infomatics 
'84, POB 34404, Bethesda, MD 
20817, (301) 983-0604. 

October 2-4 


Ф ADA WORKSHOP 
Workshop in Ada, Atlanta, GA. 
See August 27-30. October 2-5 


e PC EXPO 

PCWorld Exposition, Market 
Hall, Dallas, TX. Contact Mitch 
Hall Associates. POB 860, 
Westwood. MA 02090, (617) 
329-8090. October 3-5 


€ MOTION CONTROL 
SEMINAR, Electronic Motion 
Control Seminar, Philadelphia. 
PA. Contact Electronic Motion 
Control Association, Suite 1200, 
230 North Michigan Ave., 
Chicago. IL 60601. (312) 
372-9800. October 8-9 


© VIRGINIA IS FOR COM- 
PUTERS, The Tidewater Ninth 
Annual Computer Fair, Radio 
Amateur Hamfest/Electronic 
Flea Market, Virginia Beach 
Pavilion, Virginia Beach, VA. 
Dealers. a giant flea market, 
displays, and forums. Advanced 
tickets are $4; at the door, $5. 
Contact Jim Harrison, 1234 Little 
Bay Ave, Norfolk. VA 23503, 
(804) 587-1695. October 8-9 


@ ANNUAL CONFERENCE OF 
ACM, ACM 1984 Annual Con- 
ference, Hilton Hotel, San Fran- 
cisco, CA. Papers, sessions, and 
panel discussions will address 
the theme "The Fifth Generation 
Challenge" Contact Association 
for Computing Machinery, 11 
West 42nd St., New York, NY 
10036. (212) 869-7440. 

October 8-10 


© NETWORK CONFERENCE 
The Ninth Conference on Local 
Computer Networks. Minne- 


apolis, MN. Papers, conference 
sessions, and tutorials. The 
theme is "Local Computer Net- 
works—The Exploding Market- 
place” Contact Ninth Con- 
ference on Local Networks, c/o 
Harvey Freeman, Architectural 
Technology Corp., POB 24344, 
Minneapolis, MN 55424. 
October 8-10 


9€ INFO SYSTEMS CONFER- 
ENCE and EXPO, INTECH—The 
Integrated Information Tech- 
nology Conference and Exposi- 
tion, Convention Center, Dallas, 
TX. Seminars, sessions, and 
panels addressing total informa- 
tion systems integration. Contact 
National Trade Productions Inc., 
9418 Annapolis Rd., Lanham, 
MD 20706. (800) 638-8510; in 
Maryland, (301) 459-8383. 
October 9-11 


€ SOUTHWEST COMPUTING 
The Third Annual Southwest 
Computer Conference, Conven- 
tion Center, Tulsa, OK. A 
business and industry event 
featuring more than 50 
seminars as well as 250 ex- 
hibits. Contact SWCC, POB 950, 
Norman, OK 73070, (405) 
329-3660 or (918) 587-9550. 
October 9-11 


© MIDWEST ELECTRONICS 
The Mid-America Electronics 
Convention—MAECON/84, St. 
Louis, MO. Exhibits, seminars, 
tutorials, and symposia. Contact 
Electronic Representatives 
Association, 20 East Huron St., 
Chicago, IL 60611, (312) 
649-1333. October 10-11 


9 NETWORKS EXPLORED 
LocalNet ‘84, Sheraton Harbor 
Island Hotel, San Diego, CA. 
Speakers, papers. and exhibi- 
tions will lock at local network 
technology and the effects of 
office automation. Contact 
Online Conferences Inc.. Suite 
1190, 2 Penn Plaza. New York, 
NY 10121. (212) 279-8890. 
October 10-12 


€ PROJECT MANAGEMENT 
SEMINAR, Software for Project 
Management and Estimating. 
Washington, DC. See September 
20-21. Odober 11-12 


€ COMPUTERS IN SUNSHINE 
Great Southern Computer Show. 
Centroplex Expo Centre, Or- 
lando, FL. Seminars and exhibits 
of hardware, software, peripher- 
(continued) 
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`... when you сап 
| have them all. 


Why choose? 


introducing Concurrent CP/M with PC Mode* 
for DISCOVERY Multiprocessor Networks 


Selecting the right blend of compatible workstations without 
iardware and software for your sacrificing the ability to run your 
somputing needs can be a business in a true multi-user 
nonumental challenge. Action environment. And of course, the 
,omputer Enterprise, pioneer in the DISCOVERY can utilize the full 
ield of microcomputer complement of CP/M-80 and CP/M-86 
nultiprocessing, makes choosing easy. based software including many fine 
scoring another innovative first, we muiti-user applications. 
заме brought Concurrent CP/M with If total flexibility is what your 
"C Mode to our full range of business needs, pick the system that | 
JISCOVERY Supermicros. This new offers all the choices. . . DISCOVERY. DISCOVERY . . . The Ultimate Solution. 
nultitasking enhancement to our Take Action Today! 
iready powerful multiprocessing SEP BERET TODAY) GERINGE ioaea cb sid Н E ERR 
ıperating system provides the Call Toil Free: 1-800-821-6596. CPM, ОРМ Plus, CPS алй Concurrent СРМ are trademarks or 
:apability to network multiple IBM PC (In California, it's 1-818-351-5451.) Pc and PCDOS are rrademarks of IBM Corporation. 


ace Action Computer Enterprise 
The Multiprocessing Company 
Corporate Headquarters: 430 N. Halstead St., Pasadena, CA 91107 USA TWX 910-588-1201 ACTION PSD 


In Europe: ACE (Europe), B.V., Paradijslaan 42, 5611 KP Eindhoven, The Netherlands Tel. (004) 045-2658 TLX: 51767 ACE E NL 
In Asia: ACE (Asia), G/F, Lee Wah Mansion, 171-177 Hollywood Road, Hong Kong Tel. 5-441692 or 5-442310 TLX: 75332 PACIC HX 
Serviced nationwide by Bell & Howell Company * IBM PC compatible mode. 
Circle 9 for Dealer Inquiries. Circle 10 for End-User inquiries. 


Circle 284 on inquiry card. 


The Software‘loolworks presents: 
THE COMPUTER CHEF "SERIES 


OH, THAT LOOKS NICE. 
LETS SCALE IT FOR FIVE 
PEOPLE AND PRINT IT OUT. 


ALL RiGHT, COMPUTER CHEF, 

| DIDN'T GET 70 THE MARKET 
TODAY WHAT CAN | DO WITH 
AHEAD OF CABBAGE AND 

A CAN OF SPAM? 


NOW WHERE'S MY RECIPE 
FOR CHOCOLATE MOUSE! THE COMPUTER CHEF SERIES 
ALSO INCLUDES BEST OF WOK TALK 
AND "WHATS FOR DINNER 
AVAILABLE FOR IBM PC AND 
РС JR AND MOST CY COMPUTERS. 
CALL OR WRITE FOR A FREE 
#1 PRODUCT CATALOG AND 
NEAREST DEALER. 


de 


A SOFT BUY 
IN A 
HARD WORLD! 


The Computer Chef Series includes Computer Chef and Best of Wok Talk. 
$29.95 each, and What's for Dinner, $19.95. The programs store, scale and help 
choose from over 300 available recipes or from those you've entered. 

The Computer Chef Series from your local retailer or The Software Toolworks, 
15233 Ventura Blvd., Suite 1118, Sherman Oaks, CA 91403 (818) 986-4885. 


A Software Implementation. 
within Your Product Hardware 


if you manufacture a computer system or a computer based product, 
allow it to EMULATE: COMMUNICATE by installing one or more of 
Systems Strategies "C^ Language based communication packages. 


e 3270 SNA'SDLC Emulation 

e 3270 BSC Emulation 

e 27B0 3780 HASP Emulation 

e X25 Levels 1, 2, 3 Communication 


You can purchase these “С” Language packages with source code 
and license to distribute in your hardware product. Each package is 
available either "Port it Yourself" with instruction manual and training or 
ported to your hardware by Systems Strategies’ communications staff. 


Systems Strategies/Advanced Technology Division 
Specialists in Data Communications Software 


Systems Strategies Inc. 
225 West 34th Street 


ЄУ New York, New York 10001 


(212) 279-8400 
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als. and accessories. Contact 
Great Southern Computer 
Shows, POB 655, Jacksonville, 
FL 32201. (904) 356-1044. 
October 11-13 


€ GOLDEN STATE EXPO 
Computer Expo and PC Faire, 
Cal Expo, Sacramento, CA. Con- 
tact Computer Expo & PC Show, 
Suite 395, 2020 Hurley Way, 
Sacramento, CA 95825, (916) 
924-9351. October 11-14 


€ EDUCATIONAL COMPUTER 
FAIR, Fourth Annual Educational 
Computer Fair, Cleveland, OH. 
Contact Educational Computer 
Consortium of Ohio, 4777 Farn- 
hurst Rd., Cleveland. OH 44124. 
(216) 291-5225. October 12-13 


€ LONE STAR COMPUTING 

The Second Annual Heart of 
Texas Computer Show, Conven- 
tion Center, San Antonio, TX. 
Exhibits of computers, games, 
robots, and other high-tech 
products. Contact Heart of Texas 
Computer Show, POB 12094, 
San Antonio, TX 78212, (512) 
681-2248. October 12-14 


© COMPUTERS IN LABORA- 
TORY, Laboratory Computer In- 
terfacing, McGill University, 
Montreal, Quebec. Canada. Two 
short courses, "Computers in 
the Laboratory" and "Lab- 
oratory Computer Interfacing: 
are offered. Contact Dr. Eric 
Salin, Department of Chemistry, 
McGill University. Montreal, 
Quebec H3A 2K6, (514) 
392-5784. October 13-14 


© FUTURE OF VIDEODISC 
The Second International Con- 
ference on the Future of Optical 
Memories, Videodiscs, and 
Compact Disks to the Year 
2000, Loew's Summit Hotel. 
New York City. Speakers and 
demonstrations. The fee is 
$795. Contact Technology Op- 
portunity Conference, POB 
14817, San Francisco, CA 
94114-0817, (415) 626-1133. 
October 15-17 


© UNIX INSIDE AND OUT 
UNIX Operating System Exposi- 
tion and Conference, Sheraton 
Centre Hotel and Marina Expo- 
sition Complex, New York City. 
Seminars, social functions, and 
350 exhibition booths. Contact 
National Expositions Co. Inc.. 14 
West 40th St, New York, NY 
10018, (212) 391-9111. 

Cxtober 16-18 


© OFFICE COMPUTERS 

The Sixth Annual Calgary Com- 
puter and Office Automation 
Show, Roundup Centre, Calgary, 
Alberta, Canada. Contact Indus- 
trial Trade Shows, 20 Butterick 
Rd.. Toronto, Ontario MEW 328, 
Canada, (416) 252-7791. 

October 17-18 


@ COMPUTERS, COMMAND. 
CONTROL, The Second Annual 
Symposium and Exhibition of 
АЕСЕА, Inn at Executive Park, 
Kansas City, MO. The theme for 
this year's symposium is "The 
Role of Knowledge-Based 
Systems in Command and Con- 
trol" Panel discussions, paper 
presentations, and exhibits. Con- 
tact Armed Forces Communica- 
tions and Electronics Associa- 
tion, POB 456, Leavenworth, KS 
66048, (913) 651-7800. 

October 17-19 


@ ASIS MEETING 

The Forty-Seventh Annual 
Meeting of American Society 
for Information Science, Franklin 
Plaza, Philadelphia, PA. This 
year's theme is “1984—Chal- 
lenges to an Information Soci- 
ety" Contact 1984 ASIS Conven- 
tion, The Automated Office. 
3401 Market St.. Philadelphia, 
PA 19104. October 21-26 


€ HOOSIER COMPUTERFEST 
Indy/Con '84, Indiana Conven- 
tion Center and Hoosier Dome, 
Indianapolis. The largest micro- 
computer/electronics exhibition 
and conference in the state. 
Contact Іпау/Соп, 5160 East 
65th St.. Indianapolis, IN 46220. 
(317) 842-3024. October 23-24 


@ COMPUTERS IN CONSTRUC- 
TION. Computers in Construc- 
tion, Atlanta, GA. Fee: $425. 
For further details, contact CIP 
Information Services Inc., 1105-Е 
Spring St., Silver Spring. MD 
20910, (301) 589-7933. 

October 25-26 


© COMPUTERS IN ARTS 
Symposium on Small Computers 
in the Arts, University Hilton 
Hotel, Philadelphia. PA, Intro- 
ductory and advanced courses 
in computer animation, music, 
graphics, interfaces, and legal 
issues complemented by talks. 
exhibits, research presentations, 
a computer art gallery. and film 
shows. Contact Symposium, 
POB 1954, Philadelphia, PA 
19105. October 25-28 BI 


Triple Actor 


Development & Maintenance T oo! 
Built-in-EP-ROM Programmer on 
CP/M basis for software development 
& maintenance. 


Terminal 
Access to the host computer. 


Portable Business Computer 

WordStar (MailMerge & SpellStar 
included), CalcStar, InfoStar SYSTEM 
(DataStar, ReportStar & FormSort 
included) are bundled to Formula- 1. 


You must be able to design more 
effective Information Management 
System by reasonable cost and small 
space. Formula-1 with bundled soft- 
ware packages will be a good assistant 
to solve many of your problems. 


© 


To 


- Porta 


ble Computer 
ALL-IN-ONE 


"Piula-1 


7. Small and All-In-One 


This portable computer is a 


high-performance and com- 
posed of 2 disk drives of 
5.25” two-sided double 
density, 5,5" CRT, Folding- 
Keyboard, Thermal Printer, 
EP-ROM Programmer, 
Serial & Parallel 1/O Inter- 
face and expansion Floppy 
Disk Interface al! packed in 
one case. 


кү TY - E tat. 
Зин -In EP-R LJTVI 

2 = = pe ar 

a rrogrammer 


Y ou can write-in CP/M's 
HEX and COM files directly 
to EP-ROM and also can 
writein EP-ROM’s data 
directly to HEX file. 
EP-ROM-2716, 2732, 2764 
and 27128 are available. 


Computer System Engineering 


micwOovoice СОЗРОЗАСОП 


Acoustic Coupler 
е FCP-300 


Y ou can build communica- 
tion network system by 
connecting acoustic coupl- 
er and Formula-1 can be a 
terminal of office compu- 
ters. 


Shinei Bldg. 8-5 Nishishinjuku 3-chome, Shinjuku-ku, Tokyo, 160 JAPAN Telephone: (03)377-1661 Telex: 2325279 MVOICE J 
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Introducing the new 


Project Scheduler 5000... 


Help! The demands of managing 
a project have you frantically juggling 
people and resources. It's getting 
more complicated and you're about 
to drop the ball on profits and 
deadlines. 

Successfully managing one project 
can be difficult. Successfully 
managing two or three projects can 
be overwhelming. But now, help is 
here for you. With Project Scheduler 
5000 you can precisely forecast, 
schedule, control and track large 
projects easily and quickly. You can 
replace your frustration with a sense 
of self-satisfaction from a project 
well managed. 


Main Frame Power — Personal 
Computer Simplicity 
Project Scheduler 5000 
brings mainframe 
capabilities to your 
personal computer. 
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This new generation in scheduling 
software makes possible what was, 
until now, only a dream: true inter- 
active use and immediate response 
to changes and additions. You сап 
schedule over 5000 activities spread 
over 10,000 time periods. What this 
means is that you can manage the 
largest projects with ease. While 
you probably don't need this power 
on a daily basis, it's nice to know 
that you have room to grow. 


Interactive “What If” Capability 

“What if” scenarios are an 
important source of information 
that allow you to make the best 
decision after trying the alternatives. 
Now you have time for this kind of 
in-depth planning, because updating 
and modifying are so simple with 
Project Scheduler 5000. 

A scheduling package should do 
more than schedule. With Project 
Scheduler 5000 you never take the 
risk of making guesses instead of 
accurate decisions. 


... the best solution to 


effective project management 


On Time On Target 

Project Scheduler 5000 gives you 
all the information you need when 
you need it. Instantly, you know the 
status of your project. 


At a glance, unique plot symbols 
will let you know whether or not 
the project is on time and on target 
and if not, why. Meeting perfor- 
mance goals will become a habit. 

Project Scheduler 5000 keeps you 
constantly informed through its par- 
tial complete capabilities. Partial 
complete status is displayed, 
reported and used to calculate 
“value earned”, 


Accurate Resource Assignment 
Extensive resource categories 

allow you to schedule more efficiently. 
Using these categories, you can 
assign to an activity an almost 
limitless amount of resources. In 
addition, these resources can be 
assigned at any point within the 
activity timeline providing the accu- 
racy you need to build realistic 
resource profiles by person, labor 
grade, or other types. 


J Integration Of Multiple Projects 
UT Т, Keeping track of howa 
! $ © “М. resource is used from project 
rx Y to project can be extremely 

| difficult. Not with Project 
Scheduler 5000. The program 
can combine projects to give 
you a complete overview of 
where and when resources 
are used. Graphic presentations 
can be condensed allowing you to 
visually compare multiple projects 
quickly and easily. Think of it! You 
can simultaneously manage 
several projects and be on time 
and meet or beat cost 
projections on each one. 


Get The Picture Any Way You 
Want It 

Hours, days, weeks, and months. 
You can select the resolution you 
need. In addition, you can break 
days into as many as 99 units to 
provide detailed shift or hour 
resolution. Get the big picture of 
your schedule on the screen or 
report by selecting a compressed 
format which displays up to 60 
days, weeks or months of a project. 


Fast Comprehensive Reporting 
Communicating project informa- 
tion is no longer the time consuming 

task it used to be. An enhanced 
report generator synthesizes project 
information into reports on resource 
allocation, status, schedule and cost 
at both the project and the detailed 
activity level. You can interactively 
define special reports to give you all 
the detail you need. Reports and 
Gantt plots can be printed on hard 
copy or stored on disk for future 
use. Presentation quality graphics 
are available on a color plotter. 
Additionally, a spreadsheet interface 
provides labor and cost transfers for 
further analysis. 


Integrated Graphics Power 

Project Scheduler 5000 plus 
Graphics complements the outstanding 
scheduling and reporting features 
provided by Project Scheduler 5000. 
Using presentation quality financial 
line graphs, resource histograms, 
resource bar graphs and other high 
impact displays, Project Scheduler 
5000 plus Graphics provides addi- 
tional insight as you study in depth 
the effects of resource allocation, 
labor usage distribution and cost 
spreads. 


With this control tool you 
can also track your original cost 
estimates against updated forecasts 
and expenditures. Project Scheduler 
5000 plus Graphics will help eliminate 
the possibility that you'll overlook 
critical costs and deadlines. 


A. Ишни Шы 
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Available for PC or MS DOS: 
IBM PC or XT 
TI Professional 
Wang PC* 
Grid Compass* 
DEC Rainbow* 


*Project Scheduler 5000 plus 
Graphics available 4th quarter 1984. 


SCITOR 


SCITOR CORPORATION 
256 Gibraltar Drive 
Sunnyvale, CA 94089 

(408) 730-0400 
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Features 


BUTE 


FRAMEWORK 
by Rik ladrnicek. John Markoff, and 
| cela 121 


THE 65816 MICROPROCESSOR, 
PART 1: SOFTWARE 


by Steven P. Hendrix......... ST 125 
CIRCUIT CELLAR FEEDBACK 

vd. dn oc PES 129 
BENCHMARKING UNIX SYSTEMS 

by David Е Мїштөнї................ 132 
FoRTH-83: EVOLUTION CONTINUES 

by C. Kevin McCabe... .. lll less 137 


THE 6502 MICROPROCESSOR has a history as brilliant as that of the Beatles or the Boston 
Celtics. Not just the heart and soul of a still-evolving line of Apple computers {see the May 
BYTE, page 276, for John Markoff's product description of the new Apple llc), the 6502 
has given life to personal computers made by Commodore, Ohio Scientific Instruments, 
and Atari. plus single-board computers by Rockwell and Synertek, two early second-source 
makers of the chip. After its invention in 1974 by a team of eight ex-Motorola employees 
working at a calculator-chip company called MOS Technology. the 6502 quickly became 
an engineering success owing to its compact instruction set, high clock speed, extended 
addressing modes, and memory-mapped I/O. 

But what has become of the 6502 in the 16-bit microprocessor age? 15 a CMOS 65C02 
the end of the evolutionary ladder for this popular chip? This month, Steven P. Hendrix 
provides details on a recently announced 16-bit version of the venerable 6502, a micro- 
processor called the 65816 made by Western Design Inc. of Mesa, Arizona. Capable of 
addressing 16 megabytes of memory and running at clock speeds up to 10 MHz, the 65816 
offers complete software compatibility with its 8-bit predecessors. It is rumored to be at 
the heart of a new Apple computer called the Apple IIx. Hendrix’s examination of this 
enhanced microprocessor's software is part 1 of a two-part story that concludes next month 
with a detailed look at the hardware. 

In the wake of our preview of Symphony comes a look at AshtonTate's Framework in 
a feature put together by our West Coast staff. Using an outline processor for its underly- 
ing structure, this integrated program uses frames instead of windows (will the next generation 
product use window frames?) and can peer through a frame into a dBASE ЇЇ database pre- 
senting the data laid out in a table, so you don't have to create an arcane report form to 
view data. Our product description shows Framework to be a significant offering. 

Since readers and editors alike have a minimum monthly requirement for benchmarks, 
this month we put UNIX through its paces on several mini- and microcomputers to time 
functions like performing disk reads and writes, making function calls. and finding prime 
numbers (using the infamous Sieve benchmark). David F. Hinnant's report may give you 
some insights into how UNIX works as well as information on how different versions perform. 

The FORTH language community has more fodder for its debates on the merits of FORTH's 
different "official" versions now that FORTH-83 has been adopted by the FORTH Standards 
Committee. As author and committee member C. Kevin McCabe describes, FORTH-83 dif- 
fers significantly from FORTH-79, even going so far as to redefine some FORTH keywords. 
Nevertheless, you can expect this newest version of FORTH to win substantial support from 
many threaded-code proponents. 

The hazy days of summer prompt Steve Ciarcia to take a project-building break this month. 
He takes advantage of the respite to answer letters from readers about projects covered 
in past issues. Steve's answers can help to clarify those occasionally tricky problems that 
crop up when late-night soldering sessions make your eyes blur while reading a crucial 
part of a schematic. À new Circuit Cellar project returns to these pages next month. 

Next month also brings articles on the 65816, disk coatings, and a fascinating analysis 
technique called cluster analysis, along with reports from the microcomputer frontier. 


—QG. Michael Vose, Senior Technical Editor, Features 


AUGUST 1984 • BYTE 119 


" = ч „аса a 


ی و ی کی ا کے 


— vL 


ғ — s жу cum p - - юш gm = memo mm n gus mm = p = = —— ш шшш шш: с=ш= . 
- - pue LIE! —————————— 1 — ÁO ———— D 


PREVIEW 


А | FRAMEWORK 


BY RIK JADRNICEK, 
JOHN MARKOFF, AND EZRA SHAPIRO 


Integrated software 
that combines familiar features 
within a novel structure 


ramework, a new program for the IBM Personal Com- 

puter (PC) and work-alikes, was developed by 

Forefront Corporation and is now being distributed 

by Ashton-Tate. This package has something for 
everyone. All the usual elements of integrated software pack- 
ages—word processing, database management. financial 
modeling, business graphics, communications, and a macro 
language—are combined in a window environment built 
around an outline-processing system. 

The result falls somewhere between the two most popular 
approaches to integration; Framework is neither a shell that 
enables independent applications to exchange data (as are 
Visi On and DESQ). nor is it a “seamless” integrated program 
(like Ovation) Nevertheless, the logical structure of 
Framework provides an easy transition between text and data 
operations and the generation of coherent, seemingly con- 
tinuous final reports. 

Framework is designed to be self-contained, including as 
it does all the major business applications. However. it is also 
an operating environment; you can open a window to DOS 
(disk operating system) and run a program. When you're 
finished, you'll find yourself back in Framework. As 

(continued) 


Rik Jadrnicek, a BYTE contributing editor, is president of Micro Flow 
(POB 1147, Mill Valley, CA 94942), a microcomputing consulting firm. 
Ezra Shapiro is BYTE's West Coast bureau chief. He can be reached 
at McGraw-Hill, 425 Battery St.. San Francisco, CA 94111. 
John Markoff is a senior technical editor at BY TE's West Coast bureau. 
He can be contacted at McGraw-Hill, 1000 Elwell Court, Palo Alto, 
CA 94303. 
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AT A GLANCE 


Name 
Framework 


Type 
Windowing integrated software package with macro command 
language 


Applications Supported 
Word processing. spreadsheet, database manager, business 
graphics, communications, and outline processing 


E are EEE ola Cate mama TENES TT, ee отра 
Ashton-Tate EE ey XJ a AA HD EE COR, “шр Р ЫР EM 
10150 W. Jefferson Blvd. 
Culver City, CA 90230 
(213) 204-5570 


Photo 1: The Framework desktop in its initial state. Menus along 
the top edge can be accessed by holding down the control key and 
Forefront Corp. the first letter of the menu title. 

Mountain View, CA 


Developer 


Framework cannot control all the screen-handling routines 


Price : i 

$695 employed by an external program, it may not be possible 
to run it within a partial-screen Framework window—the pro- 

Language gram itself might grab the whole screen. The basic DOS com- 

C mands (CHKDSK, DIR, еїс.), though, can be run in a small 
corner of the Framework display. 

Computers 


IBM PC and compatibles with two 360K-byte floppy-disk drives and UNDERSTANDING FRAMES AND OUTLINES 


a minimum of 256K bytes of RAM 
The underlying principle of Framework is really quite sim- 

Audience ple. You create “frames” (roughly equivalent to subfiles ap- 

Business professionals pearing in separate windows on the screen) containing text, 
graphics, database, or spreadsheet data. Each frame can hold 
a maximum of 32,000 characters, but that is not a limitation 
on file size; the trick to using this product is to start seeing 
your data as smaller blocks that can be linked together when 
it comes time for output. 

Framework's opening display consists of a blank central 
workspace (dubbed the “desktop’), a line of one-word menu 
titles across the top of the screen, and a status area at the 
bottom for various messages. You can pull down menus for 
operations that remain consistent throughout Framework 
(such as frame creation and on-screen formatting) by point- 
ing to the appropriate title with the cursor. This menu line 
is always displayed, and you're never more than a couple of 
keystrokes away from accessing its commands. Most of your 
actual work is done in windows on the desktop; formulas and 
macro commands are usually entered and displayed in the 
status area. On-line help is available with the touch of a func- 
tion key. This arrangement should be familiar to the users 
of spreadsheets or some of the newer word-processing 
packages. 

Using the menus, you begin by first deciding whether you 
want to work on text, a database, a spreadsheet, or an outline 
(more on that later) and then opening a window on the 
screen. Suddenly, a box appears that's appropriate to its func- 
tion (e.g., a spreadsheet frame set up with letters across the 
top to indicate columns and numbers down the left side to 
indicate rows). This window is the basic operational unit, the 
frame. Using the function keys, you can size it for your needs 
and drag it around the screen to a convenient position. It's 
initially untitled, but you can enter a name for it along its 
top border. With the plus-sign and minus-sign keys on the 
right edge of the cursor/numeric keypad, you can "zoom" 
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(2a) 


ШИ 
Width. [N Cols/Fields) 
Height CI ик мам) 


Creale a frame for word processing, or for holding a graph or other frames, 


(2b) 


qu ili 
Tnm 


Later the snp of a file stored on a disk and place lile next to selected frame. 


Photo 2: There are two ways to begin working with Framework: either start a brand new frame by selecting its type from the Create 
menu (2a) or call in an existing file from one of your disk drives by using the Disk menu (2b). The Disk menu also includes options for 


closing files and cleaning up the desktop. 


in from the desktop to the frame title, in to the frame, and 
back out again. The bottommost zoom position blows up the 
frame to occupy the entire desktop. You can have a large 
collection of frames open on the desktop at any one time: 
you arent required to close up and put away any of them 
until you're done. Though Framework is memory-bound-that 
is, it works entirely in available RAM (random-access read/ 
write memory)—the program uses data-compression 
algorithms to temporarily squeeze open frames that haven't 
been used for a long time. While it's conceivable that you'll 
hit the upper limit of your system—by trying to recalculate 
an enormous spreadsheet, for example—it's unlikely that 
you'll have to close frames in order to continue to work. Warn- 
ing messages signal if you push your luck. 

Framework departs from other windowing environments 
in how it keeps track of frames: it ties them together in an 
outline that is essentially hierarchical. Frames are ordered 
as you would rank them in an indented outline. Though 
frames may be given the same weight and treated as indepen- 
dent files, all frames are not necessarily created equal; a 
frame can have one or many subframes, and those, in turn. 
can also have "descendants" In fact, you can open a new 
frame at any point within an existing frame or build a new 
frame around an old one. Even a frame title or a spreadsheet 
data cell can become an entire frame that you can zoom in 
to. Franework keeps an account of this structure by building 
an index of frame titles that looks like a standard outline. 

You have two ways to deal with this system, and you can 
toggle between them with a few keystrokes. First, you can 
simply create frames one at a time and build the hierarchy 
as you go along. In this case, opening a view of Framework's 
outline processor is merely a method of providing yourself 
with a map of how you've organized your data. Using the 
second method, you can open an “outline frame" which is 
set up displaying a simple indented form, empty at the outset, 
into which you can enter short points that can then be used 
as frame titles. You don't have to open frames for every point 
if you don't want to, and it isn't necessary to put anything 
at all into an open frame on the desktop. Framework's power 
and flexibility become evident as you learn how to move back 
and forth between these two outline-processing modes. 

Furthermore, you can use an outline frame to create just 

(continued on page 370) 
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Photo 3: The stack of "trays" (bracketed titles) to the lower right 
shows all frames available on the desktop in the order in which they 
were created or opened. 


Photo 4: Two simple spreadsheet examples and a graph generated 
from one of them. Were the graph to be zoomed to full-screen 
dimensions, it would appear in color. 
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user systems to true 16-bit 40 Mhz. multi 
user systems, Local service available via 
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An 8-/16-bit successor to the 6502 


WITH SEMICONDUCTOR memory 
prices falling, microcomputer systems 
are boldly going where no micros have 
gone before. Systems with 64K-byte 
main memories are common, and those 
with a megabyte or more are just 
around the corner. Since such old 8-bit 
standbys as the 6502, 6800, and Z80 
can directly address only 64K bytes, 
their days as the backbone of general- 
purpose systems may be numbered. In- 
deed. the increasing number of per- 
sonal computers, like Apple and Atari, 
using bank switching and disk simula- 
tion to expand their semiconductor 
memory access shows the growing 
severity of the address-space pinch. 
Designed to relieve the constraints of 
limited memory, a new branch of the 


6502 family directly addresses up to 16 
megabytes while bringing the simplici- 
ty and execution speed of this time- 
tested microprocessor to 16-bit systems. 
The main representative of this new 
group is the W65SC816, which | refer 
to hereafter as the 65816. In emulation © 
mode. it is pin- and software-compatible 
with the 6502, and toggling a single flag 
bit converts it to a complete 16-bit pro- 
cessor. In part | of this article І cover 

(continued) 


Steven P. Hendrix, an instructor pilot for the 
US. Air Force, has a BS. in computer science 
and mathematics from the USAF Academy. He 
can be reached at Route 8, Box 81E, New 
Braunfels, TX 78130. His hobbies include com- 
pulers and astronomy. 
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some of the software considerations for 
this processor. Next month, part 2 will 
address some hardware considerations. 
Throughout, the term "page" refers to 
a 256-byte memory area wherein indi- 
vidual location addresses differ in only 


W65SC616 PROCESSOR PROGRAMMING MODEL 


[Р BSL. 8 BITS 8 BITS 


= DATA BANK REGISTER X REGISTER HI (yj Х REGISTER LOW 
[ын DERN _.. (XH) (XL) 


r^ —— рый лир шрын —— — — — 
ү- DATA BANK. IPE Y ues H uM Y ن‎ he LOW the low-order 8 bits, just as for the 6502. 
—————— — "Bank" refers to a 64K-byte memory 
ا‎ вм a е : 
95 En uat E CLE... with address locations that differ 
ee get Cn MS in the low-order 16 bits, with the upper 
ا و‎ 8 ACCUMULATOR 8 bits identical. 
(PBR) (PCH) (PCL) Figure 1 shows the programming model 


for the 65816. Close examination re- 
veals the 6502 registers with extensions, 
plus one additional 16-bit register 
formerly not present (the direct register) 
and two 8-bit bank registers. The 8-bit 
registers of the 6502 have been ex- 
' tended to 16 bits, the 6502's 16-bit pro- 
gram counter has been effectively ex- 
tended to 24 bits, and the previously 
unused bits in the status register have 
been filled (with an extra bit added). The 


DIRECT REGISTER HI 
(DH) 


(D) DIRECT REGISTER LOW 
(DL) 


STATUS REGISTER CODING 


STATUS REGISTER 
(P) ГЕ! 
| z 6 


N V M X D 


EMULATION 1 = 6502 


Sens. ЖУТ ЕС. accumulator and index registers still can 
IRQ DISABLE 1 = DISABLE be treated optionally as 8-bit registers 
DECIMAL MODE 1 = TRUE ; E. 
INDEX REGISTER SELECT 15 8 BIT, Ox 16 BIT by setting the appropriate status regis 
MEMORY SELECT 1 = 8 BIT, 0- 16 BIT ter bits. Except for the accumulator, the 
OVERFLOW 1 = TRUE Ki : i ini 

ЕЕ 1. ИЫ full 16-bit registers retain the origina! 


8-bit names. Each half of each register 
uses the same original name, and they 
are distinguished from one another by 
an “Н” or "L' suffix for the high- and 
low-order bytes, respectively. The l6-bit 
accumulator is newly designated as "C^ 
The high- and low-order bytes of the ac- 
oNRes cumulator are referred to as "B" and 
39 [] $2 (our) A 
зв 955 The six status register flags matching 
37 воин) those of the 6502 retain the same 
meanings. The seventh 6502 flag, “B” 


PIN CONFIGURATION 


W65SC816 
1 40 


W65SC802 
1 4 


МЕЦ 36 []BE NC []5 36 [] м/с 
NMi [16 ashe nmi 16 35 мис (continued on page 385) 
ҰРА 7 JR/W SYNC []7 за [] R/W 
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32 J1 
31102 


32 []01/ВА1 
31[J02/BA2 


OOF FFE,F—IRQ/BRK 
OOF FFC.D—RESET 
OOFFFA,B—NMI 


Hardware/Software 
Hardware 
Hardware 


А2[]11 зо[]03/ВАЗ А2[]11 30 03 5 т 
OOFFF8,9—ABORT Hardware 

A3 2 29 [j D4 /BA4 A3 [J12 29 | JD4 OOFFF6,7— — ed 

Аа 1)13 28{]05/ВА5 А4 (113 28 [J D5 OOFFF4,5—COP Software 


27 [JDE 
26 EJ D? 


27 | |D6/BA6 
26 [|D?/ BA? 


E = Û (16-Bit Operation) 


A71]16 25 [1А15 А7 Ц16 251] А15 
АВ 17 24 | JA14 А8 117 24 |] А14 OO0FFFE.F—IRQ Hardware 
A9 (118 23 ПА13 A9 [118 231413 OOFFFC,D—RESET Hardware 


22 [JA12 
21LJVss 


22 | JA12 
21 [] Vss 


OOFFFA.B—NMI 
OOFFF8,9—ABORT 
OOFFF6.7—BRK 
OOFFF4,5—COP 


Hardware 
Hardware 
Software 
Software 


Figure 2: When the 65816 is not 
emulating a 6502. it has a separate vector 
that defines the software interrupt's location 
and relieves the routine from Raving to 
determine which type of interrupt invoked it. 


Figure !: The programming model for the 65816 shows that the 6502's 8-bit registers 
have been expanded. the program counter extended, unused bits filled, and a new register 
(the direct register) added. 
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YOUR PC CAN BE YOUR 
NEXT SMART TERMINAL. 
SmarTerm software can make 
your personal computer a lot 
more intelligent than it really is. 


Our terminal emulators have the 
features that do the job: Full 
keyboard emulation. Multiple 
setups. TTY mode. "Smart" 
softkeys. Printer support. Help 
screens. And a friendly user 
manual. 


Built-in text and binary file 
transfer is powerful and simple 
to use, and does not require 


IN A WORL 
OF CHANG 


any special host software. 
SmarTerm also features 
automatic file transfer and two 
different '"error-free" protocols, 
including XMODEM. 


There's a SmarTerm emulator 
that matches your needs: 
SmarTerm 100 for emulation 
of DEC VT100, VT102 and 
VT52. This program now 
features 132-column display 
mode support, using either 
horizontal scrolling or special 
132-column video display 
boards. SmarTerm 125 
includes all the features of 
SmarTerm 100, plus 
VT125 ReGIS graphic 
support. SmarTerm 400 
for emulation of Data 
General Dasher D100, 
D200 and D400. 


More than 10,000 cus- 
tomers have discovered 
just how smart their PCs 
can be with SmarTerm. 
We think you'll agree. Try 
it for 30 days with full re- 
fund privilege. 


| 
| | 
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if you don’t know us, you probably should. 


The world's leading producers of quality software trust their 
software duplication to us. We're Allenbach Industries. We 
created the diskette duplication industry. So it is no surprise 
that the most respected names in software turn to us for their 
duplicating needs. We understand that your reputation lives or 
dies with every package sold. So does ours. That's why every 
step of the duplication process — from copy protection to labeling 
to package design and assembly — is: supported by a complete 
staff of professionals. When your product leaves our facility, 
whether it be a duplicated diskette or the entire rnarket-ready 
package, it's ready for your name. 


Give us a call at (800) 854-1515* and discover how we can help 
you make a million. 
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answers 
some letters 


about past 
projects 


BY STEVE CIARCIA 


CIARCIAS 


CIRCUIT CELLAR 


Circuit Cellar 
Feedback 


ne result of writing a design column 

like the Circuit Cellar is that it pro- 

duces a lot of mail. While this might 
be a curse for some authors, I find that receiv- 
ing many pounds of mail suggests that I'm do- 
ing something right. 

Generally speaking, reader feedback comes 
in three forms. The first group includes general 
computer questions and interfacing problems, 
A selection of these questions is presented 
each month in "Ask BYTE” 

The other two groups deal specifically with 
my articles or make project suggestions. There 
never has been a good vehicle for sharing this 
correspondence with you. | sometimes insert 
a few project-related questions in "Ask BYTE" 
when | think the answer has some broad 
educational value. 

Unfortunately, because most of these 
project-specific letters are never published, | 
receive many of the same questions and have 
to answer them individually. For example, 
unless you wrote me directly or found it 
somewhere in BYTE. you probably wouldnt 
know that there is now an MPX-16 user's group 
(see page 398), that there is a PAL (phase 
alternating line) equivalent for the Texas In- 
struments NTSC (National Television System 
Committee) graphics chip used in EZ-Color, 


RADIO SPEECH SYNTHESIS 


Dear Steve, 

| liked your article in the June 1983 BYTE 
("Use ADPCM for Highly Intelligible Speech 
Synthesis; page 35). Could you please send 
me a new figure 7 (page 42) showing a 12-bit 
A/D converter in it? 

І know the circuit sends out TTL-level parallel 
data; could you recommend a circuit addition 
that will let me send out this audio data in a 
serial bit stream? | may send this data over 
a short radio link (citizens band radio) to be 
received by a friend having a serial-to-parallel 
converter and then plug the converter into the 
circuit in figure 10 (page 49). It is a one-way 
data link. | might want to modulate this serial 
data stream and elevate the entire stream by 
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or that an alternative 300-bps modem chip is 
available so that the ECM-103 can operate in 
Europe. 

This month. rather than presenting a new 
project, I'll share some of these project- 
specific letters with some answers I've been 
mailing to other readers. The ones I've chosen 
are just a few of the hundreds I receive each 
month. 

The letters 1 appreciate most are project 
ideas and general comments. Many readers 
take the time to describe their experiences 
building Circuit Cellar projects and enhance- 
ments they have made. While there has been 
no lack of article ideas on my part, it is hard 
to ignore a hundred letters asking for a 
1200-bps modem or a voice-recognition inter- 
face. 

Finally, with 450,000 technicaily educated 
readers, BYTE is one of the best sources of 
expertise in the U.S. Many of its readers chart 
the course of history rather than passively 
Observe it. 

1 appreciate reader feedback and try not to 
take anything for granted. Many of today's in- 
ventions sound absurd at first disclosure, but, 
if you've developed a perpetual-motion 
machine, Га like to know about it. 

—Steve Ciarcla, Consulting Editor 


16, 32, or 40 kHz in an upper-carrier fashion 
and demodulate at the receiving end. Does 
this sound like FM carrier modulation? 

STEVE ABRAITIS 

Cleveland, OH 

The 12-bit version of the circuit can be found 

in the applications notes on the ADPCM chip. 
Contact your local Oki sales representative. 

1 do not recommend using a serial radio link 

(continued) 


Steve Ciarcia (pronounced ‘see-ARE-see-ah’’) is an elec- 
tronics engineer and computer consultant with experience 
in process control, digital design, nuclear instrumenta- 
tion, and product development. He is the author of 
several books about electronics. You can write to him 
at POB 582, Glastonbury, CT 06033. 
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in the manner you describe. This is due 
to the sheer magnitude of the speed re- 
quirements involved. For example, for 
an 8-Ы D/A converter with an 8-kHz 
sample speed, the data rate is 4K bytes/ 
sec x 11 bps(async) = 44 kbps min. For 
а 12-bit D/A converter with an 8-kHz 
sample speed, the data rate is 6K bytes/ 
sec x 11 bps(async) =66 kbps. 

You would need a carrier of twice the 
bit rate, a minimum of approximately 
120 kHz, to send this data over the air. 
This, coupled with the signaling speed 
requirement, puts the system out of the 
reach of conventional citizens band 
transmission.—Steve 


NEEDS DISK CONTROLLER 


Dear Steve, 

1 used your book to build a Z80 com- 
puter. 1 am now starting on your Term- 
Mite ST smart terminal (January, page 
37). Now | think 1 may have reached a 
dead end. 

Do you know of a disk-controller cir- 
cuit and monitor program that would 
work with this computer? | haven't seen 
any. If you can be of any help, | would 
really appreciate it. 

H. G. WOODWARD 
San Antonio, TX 


My ZAP computer was designed to be 
software and peripheral compatible 
with the Digital Group computer system. 
Any peripheral that can run with the DG 
system can be used with the ZAP once 
the bus signals are lined up. A disk con- 
troller and DOS (disk operating system) 
are available for the DG machine. The 
DG system is being supported by Aeon 
Electronics Suite MSB, 1855 South 
Pearl, Denver, CO 80210, (303) 
777-2366. 

Because the ZAP uses a Z80, the 
TRS-80 disk controller could also be 
used as well as the Tarbell, Morrow, and 
Godbout boards. Use of the last three 
boards would mean setting up the ZAP 
bus to the S-100 standard, which would 
make many other 5-100 boards available 
for your use.—Steve 


WHERES THE TRANSFORMER? 


Dear Steve, 

| recently bought your fine book Build 
Your Own Z80 Computer. | want to con- 
struct the computer and have started to 
gather parts. So far, 1 cannot find the 
10V, 6-A transformer. Also, what proto- 
typing board was used? 

1 enjoy your articles in BYTE. | would 
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like to see construction and other ar- 

ticles on the TI-99/4A. it is a good 
computer. 

PAT ROBERTSON 

Virginia Beach, VA 


You can use a transformer with a 
higher current rating or with a slightly 
higher voltage output (11.6 or so). Keep 
in mind that this will strain the regula- 
tors a bit more and they may have to 
be heat-sinked and cooled. A 10V 6A 
transformer is a moderately rare item, 
but you can order the Stancor Model 
P-8655 from Sterling Electronics, POB 
7790, Richmond, VA 23231, The cost is 
$18.45 (shipping additional). This unit 
provides the desired specifications in a 
center-tapped configuration. 

For the prototype board, you can use 
an S-100 card produced by Vector Elec- 
tronic Company. These are carried by 
Jameco, Priority One Electronics, and 
many other companies that advertise in 
BYTE. 

| have played around with the 
TI-99/4A and was frankly amazed at the 
power and completeness of its BASIC. 
The full-size keyboard was nicer to type 
on than the keyboards found on many 
inexpensive units today. 1 did not like 
the way TI used function keys to logical- 
ly shift the keyboard characters, how- 
ever. Although the 99/4A has been dis- 
continued, ГЇ keep an eye on the mail 
to see if projects for this machine are 
warranted.—Steve 


SIMPLIFY THE ZAP 


оозооавовзосоввраонроанасодааоасеовогооњов ео 


Dear Steve, 

| am studying your book Build Your 
Own Z80 Computer and [ have several 
questions. 

Has the state of the art changed sig- 
nificantly since you wrote the book that 
would simplify your computer? Is there 
reading material that would give me 
more information? I've noticed a 
TMM2016, 2048 by 8-bit RAM (random- 
access read/write memory) that looks 
like an attractive replacement for the 
2114, 1024 by 4-bit RAM. Can these be 
exchanged without modifications to the 
circuitry? Can you tie MCSO and MCS] 
together to access this replaced RAM? 

] also have a question about the lead 
IORG that feeds two NAND gates that 
determine whether a read or a write 
operation is to be performed (figure 
4.24 on page 109). Shouldn't this lead 
be [ORQ rather than IORQ, since a high 
when active control signal is desired to 
AND the respective NAND gate to 
generate a low out on [ORD or IOWR? 


Any help you can give me will be 
appreciated. 

DAVE SCHAFER 

Omaha, NE 


Several new chips are available that 
would simplify the ZAP computer. How- 
ever, one of the underlying concepts 
behind the computer and the book was 
to make the circuits understandable to 
novice builders. The use of LSI (large- 
scale integration) multifunction com- 
ponents would have made the building 
simpler but the understanding harder. 
This is why discrete SSI (small-scale in- 
tegration) and MS! (medium-scale in- 
tegration) components were used. 

BYTE Books and Hayden Press offer 
many fine books on computer periph- 
eral design. Many examples of circuits 
that employ LSI devices are found in 
these books. 

The TMM2016 memory part could 
easily be used in place of two 2114 
parts. No circuit modifications are 
necessary except for the MCSO and 
MCS! lines. Tying these together would 
damage the decoder IC. Line MCSO 
addresses the 2708 EPROM (erasable 
programmable read-only memory), 
which has an 8-bit data bus. Lines MCSI 
and MCS2 each drive two 2114s. The 
21145 have a 4-bit data bus, which is 
why two are driven together. The 2016 
part, with its 8-bit bus, replaces two of 
the 2114s and is driven by either MCS! 
or MCS2. 

Your comment on the IORQ line is 
correct. The positive true signal is the 
one that should have been shown on 
the schematic. This same problem oc- 
curs on figure 4.26.—Steve 


QUESTIONS ABOUT LINE 
CONDITIONING 


Dear Steve, 

Thank you for the article on line con- 
ditioning ("Keep Power-Line Pollution 
Out of Your Computer’) in the Decem- 
ber 1983 BYTE (page 36). I've built an 
eight-outlet conditioned power bar with 
surge and EMI (electromagnetic inter- 
ference) protection; | have three ques- 
tions on this project. 

Why are three MOVs required instead 
of two? Won't the function of the third 
be assumed by two acting together? 

Radio Shack's EMI filter (part number 
273-100) is rated only to 5A; to achieve 
a 10-A rating for the total system, | wired 
two of these units in parallel. Will this 
have any consequences on the EMI at- 
tenuation specs for the тузет 

i (continued on page 392) 


That power cord may look 
innocent. But it could suddenly turn 
against your PC. 

It could, for example, hurl a 
power spike from static or lightning into its delicate 
circuitry. Wiping out its memory. Or destroying a defense- 
less component. 

Dont risk it. Get a 
6-outlet Wire Tree Plus™ surge ix - 
protector from NETWORX™ It ! 
guards against spikes. Filters 
out RF interference. And it's 
the only device with two 
phone jacks to protect 
modems against surges. 

Other unique features in- 
clude separate switches for 

the CPU and peripherals 
and a bracket that 
mounts under the front of the workstation. 
The illuminated switches are easy to reach, and yet 
recessed, so you cant accidentally shut down power 
and lose data, 

If you don't need 6 outlets, pick up our 4-outlet 
Wire Tree™ Or our single-outlet Wire Cube™ 
that's ideal for portable computers. 

That'll take care of power surges. But what if 
your foot gets tangled in a power cord? Prevent 
this potential disaster with the Wire Away™ It 

stores up to four 18-gauge wires and ends the 
hazardous mess of dangling cords. 

Allour products are backed by a 5-year 
warranty. So when you shop for a PC, ask for 
NETWORK computer station accessories. And 
dont go home without them. 


/ | LURKING 

/ BEHIND EVERY 
COMPUTER 

IS THE POWER 
TO DESTROY  , 


BY ерм р F HINNANT WITH THE ADVENT of inexpensive but 
powerful 16- and 32-bit microproces- 
sors, the multiuser, multitasking UNIX 
operating system 16 available on many 
new microcomputers. Because UNIX is 
becoming a-standard multiuser operat- 
= -ing system, this article presents bench- 
marks for several microcomputer UNIX 
E implementations and shows how they 
; . perform when compared to minicom- 
= | puter versions of UNIX. 
| | Almost every week, new versions of 


[32 BYTE» AUGUST 1984 


| UNIX performance 
= | on microcomputers and minicomputers 


UNIX for popular microcomputers or 
new UNIX-based microcomputers are 
being announced. They come from 
everyone from AT&T (UNIX was devel- 
oped at Bell Laboratories) and IBM 
down to previously unknown compa- 
nies who license UNIX from AT&T and 
then implement, or port, it for new hard- 
ware configurations. For some UNIX im- 
plementations on microcomputers, you 
need additional hardware (at least a 
hard-disk system for the megabytes of 


| utilities and programs that come with 
UNIX), while some implementations run 
by just inserting a disk and booting up 
the run-time operating system. 

Quite a few releases of UNIX software 
are also available, including Version 6, 
Version 7, System III, and System V 
(AT&T's new standard) from Bell Labs; 
the 4.1 BSD and 4.2 BSD UNIX exten- 
sions from the University of California, 
Berkeley; XENIX, an enhanced UNIX 
Version 7 from Microsoft; VENIX, a fine- 
ly tuned UNIX with real-time capabili- 
ties; Uniplus+, an enhanced UNIX 
System 11 from Unisoft; also, many sys- 
tems claim to be "UNIXHike" Do all 
these UNIX implementations look and 
work alike? What do you look for in 
determining which is the better UNIX- 
based machine? Some will be faster 
than others because of hardware con- 
straints, but how can you tell if you're 
getting the best system for your oper- 
ating conditions? That's usually the bot- 
tom line. Enter the UNIX benchmarks. 

Just what is a benchmark? For our pur- 
poses, a benchmark is a set of instruc- 
tions that measures how well the hard- 
ware and software of a computer sys- 
tem perform together. Benchmarks can 
either exercise singular. specific func- 
tions of a compiler or operating system 
(eg.. function-call overhead or system- 
call overhead) or they can test the 
general performance of the machine by 
exercising a number of operations (e.g.. 
looping, searching, etc.). In both cases, 
these timings are compared to results 
on other machines. 

Benchmarking an operating system is 
much more complex than benchmark- 
ing a compiler. However, since UNIX 
and its language compilers are written 
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in the high-level language C, compiler 
implementation is just as important, as 
we will see. What should an operat- 
ing-system benchmark do? 

The purist approach tests only well- 
defined individual functions of the oper- 
ating system (eg.. pipe implementation, 
disk throughput. system-call overhead, 
and context switching). This is difficult 
to do, as any program that exercises 
one particular operating-system func- 
tion inadvertently includes statements 
that are not related to the function 
under scrutiny. We must reconcile our- 
selves to a benchmark that includes as 
little superfluous code as possible. 
Since this unwanted overhead varies 
from program to program, in most 
cases, the execution-time results cannot 
be manipulated in an arithmetic fashion 
to produce true timings of a particular 
operating-system function. They can, 
however, be compared to timings on 
other machines. 

The practical approach tests overall 
system performance by performing 
many typical functions (e.g.. sorts; com- 
pilations; and creating, listing. and 
deleting files) but in a controlled 
fashion. Again, these timings are com- 
pared with timings on other UNIX ma- 
chines. 

Both approaches have merit, and ex- 
amples of both will be presented here. 


SOME BENCHMARK GUIDELINES 


Lets develop some guidelines for 
benchmarking operating systems in 
general and appiy them specifically to 
UNIX. In order to benchmark any oper- 
ating system, as many environmental 
variables as possible should be elimi- 
nated: 


pue 
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e The benchmarks should be run in 
a multiuser environment so that any 
normal operating-system overhead 
(eg., context switching between pro- 
cesses and other operating-system 
housekeeping) is taken into account. 
(Most UNIX implementations offer a 
single-user mode as well as a multi- 
user mode) 

e The benchmarks should be taken 
more than once and averaged to 
compensate for any system-level 
background processes that repeat- 
edly sleep awhile and work awhile. 


` (A good UNIX example is the routine 


update that wakes up every 30 sec- 
onds and, among other things, 
flushes buffers and in-core tables to 
disk.) 

e The benchmarks should be per- 
formed while the system is otherwise 
idle so that the timings are as true 
as possible On microcomputers, 
even one additional user can distort 
benchmark results significantly; 
depending, of course, on what is be- 
ing done. 

@ All available optimizations should 
be used. Implementations that take 
advantage of the hardware con- 

(continued) 


David Hinnant (2017 Hunterfield Lane, 
Raleigh. NC 27609) holds a BS. degree in 
physics and is a UNIX systems programmer with 
ITT Telecom in Raleigh. He is coauthor of a book 
on UNIX microcomputers soon to be published 
by Robert |. Brady Co. His UNIX UUCP ad- 
dress is ...ucbvaxldecvaxlittvaxlittral'Rinnant. 
Machine-readable copies of the benchmark suite 
are available upon request to the UUCP address. 
Benchmark results from UNIX systems not men- 
tioned in this article are welcome. 


AUGUST 1984 * BYTE 133 


Listing 1: The UNIX pipe benchmark. 


"= 
© 


UNIX Operating System Implementation Test #1 


This program evaluates pipe efficiency and implementation. 

Since pipes are commonly used in UNIX. pipe performance Is often a 
decisive factor in overall system performance, and says a lot about 
the UNIX implementation. Here we test pipe implementation by 
cramming 0.5 MB through a pipe as fast as possible. 


Instructions; 
Compile by: cc -O -s -o pipes pipes.c 

The -O option says to use the optimizer. 

The -s optlon says to strip the namelist from the 
object file after linking. 

The -o option says to place the object file in the file 
specified by the next argument. 


Time by: /bin/time pipes 


Results; 
Since plpes usually use the disk as a buffer, real time is 
Important, but can be misleading if the disk is very slow. 
Of greater importance here is the ‘system’ time. as it is 
a direct measurement of kernel efficiency. The ‘user’ time 


set of benchmarks to aid the con- 
sumer in determining which hard- 
ware/software implementation gives 
the most performance for the 
money. 

e The benchmarks should be exactly 
the same on all machines tested and 
portable enough to run on all the 
machines. Scme may argue that if a 
particular software option is avail- 
able, it should be used as an op- 
timization is used (a binary-tree 
search function, for example). Keep 
in mind that extensions are not op- 
timizations. Although the distinction 
can become cloudy, an extension is 
probably not used as routinely as an 
optimization. 

e Some of the benchmarks devel- 
oped should be able to exercise 
specific, known functions of operat- 
ing-system and compiler implemen- 
tation. 
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is of little importance. 
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#define BLOCKS 1024 


{* the buffer °/ 
char buffer[512]: 

f* file descriptor for pipe */ 
int fid[2]; 


maini} 


{ 


/* want to test pipe implementation; not arithmetic */ 


register int i: 

/* initialize the pipe */ 
pipetfidh: 

/* fork the child process */ 
if ( forki} ) ( 


!* parent process writes to pipe in 512 byte chunks */ 


for ( = 0; i < BLOCKS: i++] 


if (writetfid|{]. buffer, 512) < O} 
/* if there is a problem, say so */ 
printf("Error in writing: i= %d\n", 1]; 
/* close the pipe when we're done "/ 


if (closetfid[1]) != 0) 


printf("Error in parent closing"): 


f" close, since we arent writing */ 


if tclose(fid|1]) != 0) 


printf("Error in child closing\n’): 
ѓе child process reads the pipe until EOF */ 


for ¢::) 


if (readifid{O). buffer. 512) == O) { 


break: 
} 


figuration are generally better to 
begin with. If a compiler option for 
object-code optimization is available. 
it should be used. If the hardware 
can support fast (register in the case 
of C) variables, they should be used. 
In the benchmarks discussed here, 
all variables that can be of the 
register type will be declared as 
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such. In reality, the number of 
registers available for use by register 
variables varies widely because of 
hardware differences between micro- 
processors. Remember, our goal 
here is not to develop benchmarks 
that determine which UNIX machine 
is the best under a given set of re- 
quirements but to develop a general 


e The benchmarks developed 
should also contain tests of overall 
performance by simulating typical 
user activities. This should include 
executing background processes 
concurrently with foreground pro- 
cesses (if possible) to see how the 
system responds under a multitask- 
ing load. 

e The benchmark timings should be 
made using a consistent and accu- 
rate method. A stopwatch just wont 
do. Fortunately. UNIX has a standard 
timing mechanism that reports 
elapsed (real) and processor times 
used by a process. The processor 
time is further divided into user and 
system times. 


User time is the amount of time the 
process spent executing nonprivileged 
instructions (e.g., arithmetic calculations, 
sorting, searching, calling user-level 
functions, etc.). 

System time is the time the process 
spent executing privileged (kernel) com- 
mands (іе,, system calls) plus some sys- 
tem-level overhead (eg. context switch- 
ing between processes). 

The elapsed time is just that. And it 
is often not the sum of the user and sys- 
tem times. The majority of the missing 
time is spent waiting for I/O (input/out- 
put) operations to complete, waiting for 
a signal from another process, sleeping. 
or swapped out on disk while another 
program is running. lt is unfortunate 
that in some implementations of UNIX 
the elapsed time reported by this tim- 
ing mechanism is given only to the sec- 
ond. Thus, the sum of the system and 
user times can on occasion be greater 
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Table 1: The results of UNIX benchmarks for some common microcomputers and minicomputers. The table is sorted on the fastest execu- 
tion (real) time for the shell benchmark in listing 6a. 


System Time in Seconds 
i 1. Pipe 2. System Call 3. Function Call 

No. Machine Version real user sys real user sys real 

| VAX-11/780 4.] BSD 32 0.1 1.2 48 1.4 4.0 1.0 

2 Masscomp Sys 111+ 5.7 0.0 2.8 63 0.4 5.8 0.9 

3 Sun-2/120 4.2 BSD 7.6 0.1 3.7 68 1.1 5.6 0.8 

4 VAX-11/750 4.1 BSD 4.6 0.2 2.1 70 09 6.2 1.7 

5 PDP-11/70 2.8 BSD 8.1 0.0 3.4 80 02 7.5 1.0 

6 Altos 986 XENIX 6.0 01 2.8 110 08 10.3 0.4 

7 IBM PC XT PC/IX 16.6 0.1 7.6 39.8 29 35.6 4.7 

8 PDP-| 1/23 VENIX 300 01 9.5 240 3.2 204 3.3 

9 IBM PC XT % VENIX/86 180 01 7.3 205 23 17.8 2.8 

10 SCKIOO00 ^ Sys I+ 93 00 3.1 262 07 24.2 [2 

I| | Omnibyte Idris *8: 32.0 01 304 21.3 25 щи 1,7 

12 TRS-80 168 XENIX 80 0.1 3.4 15.0 1.5 12.7 1.4 

{3 PDP-11/23 V7 23.0 01 10.7 365 09 33.7 3.6 

14 DEC Pro/350  VENIX 26.0 05 13,8 333 58 26.5 3.5 

15 Apple Lisa Sys Ш+ 81 0.0 3.0 10.5 02 9.1 1,3 

System Time in Seconds 

4. Sieve 5a. Disk Write — 5b. Disk Read 6a. Shell 7. Loop 

No. Machine Version real user sys real real real user sys real user sys 

| VAX-11/780 4.] BSD 1.7 1.5 0.1 2.0 8.0 33 03 [3 2.6 25 O0. 

2 Masscomp Sys 11+ 2.8 2.5 0.1 1.7 — 3.5 0.4 1.4 6.6 63 01 
| 4 Sun-2/120 4,2 BSD 5.1 2.8 0.4 1.8 4.9 3.5 03 2.0 7.4 70 01 

4 VAX-11/750 4.1 BSD 2.4 ri 0.1 3.0 8.0 3.8 0.4 1.5 5.1 49 0.1 

5 PDP-11/70 2.8 BSD 2.3 1.6 0.1 4.0 9.5 40 02 107 7.9 71 0.2 

6 Altos 986 XENIX 3.3 3.0 0.0 3.5 7.3 7.0 04 L6 13.3 130 0.1 

7 IBM PC XT PC/IX 8.2 7.8 0.3 11.6 20.7 85 LL 32 32.2 315 03 

8 PDP-11/23 VENIX 5.5 5.1 0.1 8.0 33,7 12.0 07 4.8 260 25.2 Ol 
| 9 IBM PC XT % VENIX/86 9.0 8.2 0.3 7.0 25.6 130 O8 4.2 32.7 31.4 03 

10 5С1-1000 ^ Sys [H+ 4.4 3.6 0.1 4.3 9. | 13.6 0.5 1.9 14.5 13.6 0.2 

l| Omnibyte Idris "8: 7.0 5.4 0.4 12.3 $ 17.6 0.3 16.1 17.0 161 0.4 

i2 TRS-80 I6B XENIX 6.0 4.8 0.3 8.0 22.0 18.0 04 2.6 140 12.5 05 

13  PDP-I11/23 V7 5.8 2.3 0.1 22.0 32.7 20.4 0.8 8.5 27.4 25.9 03 

l4 DEC Prof350 VENIX 6.3 5.1 0.1 Tat 28.0 27.0 08 4.7 26.7 253 0.1 

I5 Apple Lisa Sys 111+ 6.1 5.3 0.1 20.8 44.5 37.6 04 3.2 140 120 02 
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Indicates UNIX System II! plus some Berkeley enhancements. 
The benchmark in fisting | had to be modified slightly to run under Idris 2.1. perhaps explaining the large times that resulted. 

idris 2.1 is a Version 6-based UNIX system. and hence did not have the randi) system call. Thus, the benchmark could not be run. 
Unfortunately. this time was not available at the time of publicatlon. 


The SCI-1000 benchmarked was a preproduction 80186 system with debugging code in the kernel and compller. 


af 


For some reason. the C compiler optimizer caused the operating system to crash. so these results are with nonoptimized benchmarks. 


System Configuration: 


| — 4-megabyte RAM, two 256-megabyte disk drives 
2 — 2-megabyte RAM, one 50-megabyte disk drive 

3 — 2-megabyte RAM, one 42-megabyte disk drive 

4 — 2-megabyte RAM. one 12l-megabyte disk drive 

5 — |.5-megabyte RAM. 400 megabytes of disk drives 


9 — 512K-byte RAM. one 40-megabyte disk drive 


10 — 640K-byte RAM. one IO-megabyte disk drive 
11 — 384K-byte RAM. one 20-megabyte disk drive 


6 — |-megabyte RAM. one 40-megabyte disk drive 
7 — 512K-byte RAM. one !0-megabyte disk drive 
8 — 256K-byte RAM. two 5-megabyte disk drives 


14 — 256K-byte RAM. 


12 — 384K-byte RAM, one |5-megabyte disk drive 
13 — 256K-byte RAM. two [0-megabyte disk drives 
one 5-megabyte disk drive 


15 — I-megabyte RAM, one 5-megabyte disk drive 


than the elapsed time. 
This mechanism is the time com- 
mand, which is invoked explicitly by 


ibin/time filename 


where filename is the program to be 
timed. Under UNIX, filename can be 
either an object file or a text file of shell 
commands. Of course, some overhead 


is in the time command itself, since it 
has to start filename executing, but it is 
small and can be neglected because all 
our benchmarks will be timed this way. 
The results are compared to other UNIX 
machines timed in the same manner. 


THE UNIX BENCHMARK SUITE 
How can we apply these guidelines to 


= = C= —— 


the UNIX operating system and its most 
important language, the C compiler? 
What should we test? That question can 
be answered by answering the question, 

"What does UNIX do most often?" 
UNIX has a number of unique and 
powerful features that are used quite 
heavily. If implemented efficiently. these 
(continued on page 400) 
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Apricot voted _. 
bestinthe world. 


Of course, youll have to visit your 

local Apricot dealer to confirm the experts’ 

judgement firsthand. But heres some 
preliminary evidence: 

• A keyboard that includes special func- 
tion keys, a numeric keypad, a built-in, 
software-accessible calculator, and 
dynamic, touch-sensitive keys that adapt 
to each program. 

e Convenient, fit-in-your-pocket, 34-inch 
disks that are 100 times more reliable 
than the older 54-inch style. 

* A special, high-resolution (800 x 400 
pixel) non-glare monitor. 

e Full 16-bit internal architecture for 
faster program execution. (The Apricot 

: runs most software written for the 
IBM PC) 

« Standard 256K RAM internal memory 
(upgradeable to 768K). 

e RS-232 (V-24) serial port plus a 


synchronous and asynchronous parallel =e — 
port i c 
T 


" tT wet ad unl cam | 
he Apricot is available with a single | M =f | EET 
disk drive, as you see it here with twin | | | “Ыы” Тыала рч سم‎ ра, 
disk drives, with double-sided twin disks, на 

or with a 5 Mbyte or 10 Mbyte Winchester 
disk drive. Prices range from $2295 to 
$4895. For more information, return the 
coupon or call 800/447-4700. 


‘Microcomputer of the Year and Business 
Microcomputer awards, British Microcomputing 
Awards Presentation. 


ОТ be the judge. Send me the evidence. 
Name 

Address 

City 

бае_ Zip 


Primary use: О business О home e 


The unique MicroScreen™ serves as a calendari You can carry the Apricot like a briefcase. 
MAIL TO: clock, a built-in calculator, and a labelling device 


ly <N ACT (North America) Inc. ана 
Act 3375 Scott Blvd. Suite 342 
WEM Santa Can CA 95051 
m | © 1984 ACT North America, Inc. 
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BY C. KEVIN MCCABE 


A new standard 
corrects some problems, 
but FORTH is still 

a language in flux 


FORIH-95: 
EVOLUTION 
CONTINUES 


All FORTH words in this article, and in the 
tables, are in boldface type. Italics is used to 
designate numeric values that are treated in a 
specific way. Italicized terms in angle brackets 
(< >) are unspecified word names. 


The evolution of FORTH from a 
radio-telescope control language to an 
acclaimed software too] can hardly be 
termed usual—or entirely peaceful. 
Perhaps because the language is attrac- 
tive to software hackers, new versions 
of FORTH appear with a frequency 
quite unlike more established lan- 
guages. Proponents of various dialects 
tend to splinter into groups, with heated 
debates over mono-addressing. 
threaded versus direct code, and other 
esoteric matters. 

The latest standardization attempt 
may only add to a continuing contro- 
versy over which version is the "real" 
FORTH. FORTH-83, accepted almost un- 


animously by the FORTH Standards 
Team, includes numerous differences 
from the earlier FORTH-79 standard. 
FORTH-79, in turn, differs greatly from 
FIG-FORTH, the public-domain version 
developed by the FORTH Interest 
Group (FIG), FORTH Inc's commercial 
versions of FORTH, and several earlier 
proposed standards. Major changes in 
virtually all areas almost insure that 
FORTH-79 programs will not be com- 
patible with the new standard. 


THE CHANGES 


Eleven FORTH-79 “words” (named ex- 
(continued) 


C. Kevin McCabe (Lord, Bissell & Brook, 115 
South LaSalle St., Chicago, 1L 60603) is a trial 
attorney concentrating in aviation-disaster litiga- 
tion. When not using Ris Exidy Sorcerer, Kaypro 
4, or other homebrew systems, he enjoys flying. 
skydiving, writing, and hacking. 


Table 1: FORTH-79 words not included in the FORTH-83 required word set. 


FORTH-79 Word 
79-STANDARD 


Remarks 


new word FORTH-83 fulfills same function 


? use equivalent sequence @ . instead 


CONTEXT 
CURRENT 
EMPTY-BUFFERS 
LIST 


moved to new system-extension word set 
moved to new system-extension word set 
moved to controlled-reference word set 


moved to controlled-reference word set 


moved to uncontrolled-reference word set 


moved to controlled-reference word set 


moved to controlled-reference word set 


use UM- Instead 


use UM/MOD , but note floored division 
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ecution procedures) have been re- 
named or removed entirely from the 
standard's required word set (see table 
1}. Twenty new words have been added 
to the required word set. Major changes 
in FORTH-83 definitions affect integer 
arithmetic, control structures, relational 
operations, use of mass storage, stack 
manipulations, I/O (input/output), com- 
pilation of new definitions, and 
vocabulary usage. Required words that 
have undergone significant changes in 
definition are listed in table 3. Both the 
assembly-language and the double- 
number extension word sets have been 
revised, and a new system-extension 
word set has been added as an option: 
the additions and changes in meaning 
are shown in tables 4, 5, and 6. 


“floored” integer arithmetic, with the 
quotient z rounded to the greatest in- 
teger less than or equal to z, i.e., toward 
negative infinity, This provides sym- 
metry with respect to 0 on the number 
line but is incompatible with 
FORTH-79's simpler rounding toward O. 
FORTH-83 division operations also are 
defined to force error conditions if a 
divisor is О or a quotient lies outside the 
permissible operand range. 

The DO ,.. LOOP and DO ... 
+ LOOP control structures have been 
revised considerably. For positive in- 
crements, termination of a FORTH-79 
Joop occurs when the new index value 
equals or exceeds the limit; for negative 
increments, +LOOP terminates only 
when the new index is less than (but not 
equal to) the limit. FORTH-79 loop pa- 


rameters are also restricted to signed 
single-precision numbers. 

Both characteristics have changed in 
FORTH-83. The new versions permit 
loop parameters to be any signed or un- 
signed single-precision value (values 
between —32,768 and 65,535; see table 
7). FORTH-83 loops terminate when the 
index is incremented across the boun- 
dary between limit- 1 and limit: code to 
detect the transition is easily imple- 
mented for any processor with an over- 
flow bit. Use of the transition detection 
rather than FORTH-79's direct com- 
parison means that a limit equal to the 
initial index will no longer terminate the 
loop after one pass: instead, the index 
is handled on a continuous "number cir- 
cle" using 2's complement arithmetic. 

(continued on page 412) 


FORTH-83 division operations use 


Table 2: Modifications to, and clarifications of, stack parameter manipulations under the proposed FORTH-83 standard. Stack 
diagrams show value(s) on the parameter stack before and after the execution or compilation of the indicated FORTH word. For an 
explanation of the abbreviations used for stack values, see table 7. 


Word Word Set Stack Diagrami(s) D+ required and (wd! wd2 — wd3) 

| mm diat: D- doe (wdi wd2 — wd3 } 

H required ( 32b — addr +n) DEPTH fiquired iua 

. required (wi w2 — w3) DROP required {16b —) 

t ыан а!) DUP required i 16b — 16Ь 16b] 

+! required ( wi addr — } ELSE — ssi 

; required | J6b —) (sys! —sys2) X (complling| 
- required (мі w2 — w3) FILL required (addr и 8b — ) 

- TRAILING required (addr «n! — addr +n2) І required ( —w) 

1+ required (wi — w2) IF required (flag —) 

1- required (wi —w2) (— 85) (compiling) 

2! double ( 32b addr — ) J required е! 

2+ required (wi —w2) LOAD required (u—) 

2- required (wl —w2) OR required ( 1661 1662 — 1663 ) 

20 double (addr — 32b) OVER required ( 1661 1662 — 16b! 1662 1бЬ1 | 
2DROP double (32b — | а required (pee 

2DUP double (32b — 32b 32b) R@ cadum tes) 

2OVER double (32b1 32b2 — З2Ы 32b2 32b1 ) =e renee е0 

(sys—) (compiling) 

2ROT double ( 32bl 32b2 3263 — 32b2 32b3 32Ь1 | рү гедшгеа ( 16Ы 16b2 16b3 — 16b2 16b3 1бЫ ) 
2SWAP double (32Ы1 32b2 = 32b2 32b! | SPACES a Г 

| em ho —) (compiling) SWAP required ( 16b! 1662 — 16b2 1бЫ1) 
>R required ( 16b ) TREN required (—) 

(sys—) (compiling) 

€ wine reee) TYPE required (addr +n —) 

рар рне ме. UNTIL required (flag — } 

ALLOT required (w=) {sys —) (compiling) 
АМО required ( 6b! 16b2 — 16b3 ) WHILE required (flag —) 

“BEGIN required (=) cdi (sys! —sys2) " (compiling) 

: (— sys)  (complling) XOR required ( 16b1 16b2 — 16b3 ) 

cl required ( 16b addr — ) | required (—) 

ca required (addr — 8Ь ) (—])  {compliling) 

CMOVE required ( addr! addr2 u —) [COMPILE] required | € | TEM 
CONVERT required ( +d! addr! — +d2 addr2) | — (—) 

COUNT . required ( addr! — addr2 +n) 
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Announcing the WY-75. 


Our new WY-75, VT-100*software-compatible 
terminal is specially fitted for use with your 
DEC*computer. 

It offers a combination of features you can’t 
find in any other VT-100 software-compatible 
terminal. Like a compact, ergonomic design. 
A finely sculpted, low-profile keyboard. And 
a swivel and tilt non-glare 14” screen, tailored 
with an 80/132 column format. 

At a price of $795, the WY-75 won't cost the 
shirt off your back. 

Contact Wyse Technology for more 
information. And put your DEC on the best 


dressed list. 
9795 


V'[-100 software 
compatible and 
dressed for success. 


WYSE 


Make the Wyse Decision. 


Wyse Technology, 3040 N. First Street, San Jose, CA, 95134, 408/946-3075, 
TLX 910-338-2251, Outside CA call toll free, 800/421-1058, 1n So. CA 213/340-2013. 
*V'T-100 and DEC are trademarka of Digital Equipment Corporation. 
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ur system lets you take an idea, 
draw it on the screen, manipu- 
= late the image electronically — 
even draw interactively with a colleague 
thousands of miles away — then save 
your concept on disk or dot matrix 


printer. 


The Digital Paintbrush System is 
an exciting new way to use your Apple 
computer to increase your professional 


| productivity. It's the first low-cost sys- 


tem to integrate sophisticated graphics, 
telecommunications, presentation and 
printout capabilities. 
Draw automatically. 
Electronically. 


Our drawing device is as natural to 


| use as a pencil. Ánd our software helps 


anyone to be a talented artist. Lines 
snap taut, circles go perfectly round — 


| even complex multi-point curves smooth 


themselves out. Erase electronically. 
Enlarge. Reduce. Trace. Relocate. 
Reshape. Condense. Expand. Stretch. 
Flip. Reverse. Copy. Recall. Color. 
Recolor. Reposition. Repeat. All from 
a friendly, forgiving menu-driven 
program. 


Turn your Apple 


rofessional color gi 
| 


Draw interactively. 
Coast-to-coast. 


zm 


= 


Communicate with your colleagues 
via the first real-time interactive draw- 
ing program ever. We've included a 
spare diskette you can send your asso- 
ciates. This will let you create drawings 
in real time over phone lines with a 
modem. Both of you can work on the 
same drawing, then save it on disk or 
dump to | 
printer. 


computer into a 
iphics workstation. 


Create libraries of special Move whole drawings or Complete for only $299. 

purpose drawings or symbols. single elements at will. The Digital Paintbrush System 

Draw your own symbols or pic- The technical name is "image mimics the sophistication of graphics 
tures you can later borrow or "grab" capture" but you'll call it incredible. and CAD systems costing hundreds — 
by computer. Re-use these images over | Pick up any portion of your drawing even thousands more. Now you can put | 
and over. and move it or create multiples. Expand | this powerful tool to work to produce 

You can customize your own draw- | or contract. Ànd you are working with | illustrations, diagrams, flow charts, 
ings or symbol sets or you can order thousands of user-mixable color pat- layouts, maps, business graphics, pre- 
pre-drawn pictures and symbols. terns including negative colors. Paint sentations, title slides, symbols, logos, 

Enhance your drawing ability by | with 37 different brushes. And user- training material and applications we 


ЇЇ images were created on The Digital Paintbrush System™ with an Apple Пе and lI. 


adjustable grids of any size make scaling | haven't even thought of. 
exact. Trace and measure areas auto- Available in finer computer stores 
matically. Use "micro" mode for the everywhere. Or order toll free 1 800 

tiniest details. 874-1888 or in California 415 331-3022. 


Label with popular typesetting 
fonts from headline to text. 


AaBbCcDel 


Use our built-in typesetting fonts 

| or load in dozens of other fonts. (We're 
compatible with the Fontrix™ family). 
Mix in text or label your drawings at 

| the touch of a button. 


Convert screen graphics 
to printer hardcopy. 
Our program lets you printout on 
37 of the most popular dot matrix 
printers (upgradable to the coming color 
inkjet technology). Use 5 powers of 
| magnification for both text or graphics. 


Make personalized 
presentations. 

Create and project your own 
"slides; change and adapt them quickly 
and easily for each client. 

A strikingly effective sales tool. 


mixing and matching images endlessly. 


The 
DigitalPaintbrush 
System... 


THE COMPUTER 
COLORWORKS 


The Digital Paintbrush System is a registered trade- 
mark of The Computer Colorworks, a division of 
Jandel Corporation, 3030 Bridgeway, Sausalito, 
California 94965. Circle 338 on inquiry card. 


Fontrix is a registered trademark of Data Transforms Inc. 


Apple is a registered trademark of Apple Corporation. 
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A PIECE OF FOLK WISDOM on computer programs says, “Write two and throw the first 
one away.’ We all know that completing a program gives us insight into how we should 
have done It in the first place, as does subsequent real-world experience using it. The same 
is true of programming languages. Dr. Niklaus Wirth of the Institut fiir Informatik research 
institute of ETH (Switzerland's equivalent to MIT) invented Pascal in 1968—largely as a hypo- 
thetical language to teach programming—and had a working implementation by 1970. Wirth 
started on the design of Modula-2 in 1977, but only after he had written another language, 
Modula, and learned from it as well. (Modula was an experimental language concerned 
with multiprogramming: it contributed its name, syntax, and the concepts of multiprogram- 
ming and moduies to Modula-2.) 
After using Pascal for several years in academic and commercial situations, Wirth and 
many users of the language found shortcomings and defects in it, most notably its awkward- 
ness when used for large programs, the many nonstandard extensions, and problems that 
occurred when a programmer wanted to use Pascal to manipulate the computer's memory 
and peripherals directly. Wirth was sensitive to the last criterion. In the preface to his book, 
Programming in Modula-2 (Berlin: Springer-Verlag, 1982), Wirth says: 
In 1977, a research project with the goal to design a computer system (hardware and 
software) in an integrated approach, was launched at the Institut für Informatik of ETH 
Zürich. This system (later to be called Lilith) was to be programmed in a single high-level 
language [italics mine], which therefore had to satisfy requirements of high-level system 
design as well as those of low-level programming of parts that closely interact with 
the given hardware. 

Note that this means that all the software in the Lilith machine—operating system, window- 

ing facilities, text editor, system utilities, and everything else—is written in Modula-2. 

Other key features of Modula-2 include the concepts of the module (which separates 
the definition and implementation of related code and makes the language more suited 
to large projects that require a team of programmers) and the process (used to implement 
multiprogramming). an improved syntax (allowing programmers to learn the language faster 
and make fewer syntax errors), and the ability to use procedure and array names as 
subroutine arguments (both of which make programs potentially more versatile). 

This issue contains a variety of Modula-related articles. There are introductory articles 
by Wirth and one of his colleagues, Dr. Jurg Gutknecht. a description of the Lilith machine 
by one of its designers, an introduction to Modula-2 for Pascal programmers, and a com- 
parison of Modula-2 with Pascal and Ada. 

Even before we announced this issue, we found a lot of people already excited about 
the language. Several implementations of Modula-2 are already available, and a lower-cost 
version of the Lilith machine may be available within a year. We hope that this issue will 
contribute to the ground swell of interest In Modula-2. 


—Gregg Williams, Senior Technical Editor 
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Your IBM PC Or XT Graphics Are Only 
As Good As What's Under The Hood. 


| 


Single Board Support Of Both Color And Monochrome Display. 


hen it comes to color/graphics adapter boards, your the use of two RAM disks and a print buffer. Plus, you 

IBM Personal Computer —and you — deserve only the can access the screen RAM with absolutely no "snow" or 
best. That's why Graphix Plus II gives you flashing. Graphix Plus II also provides 
petite Е ык ж ed à ae lot == true gray scale display on composite 
more. With Graphix Plus II, you'll get AEN ED APER. video monitors, a light pen interface, 
50% faster, flicker-free scrolling over = AP ae 32K display RAM (text and graphics 
IBM's color/graphics board. And, the | АЕ. 4 modes), compatibility with Lotus 
Graphix Plus II is the only product on — 1-2-3™ and other popular software 
the market which provides dual monitor for Personal Contin packages. And much more. À battery 
support for both RGB color and = ? operated clock calendar is available as 


monochrome graphics on a single board. 
It gives you full screen (640 x 352) 
monochrome graphics and Aigh gg — Puts You in The Drivers Sent 
resolution color graphics with the appropriate | . . Graphix Plus II fits easily in any 
software. When two monitors are used, Graphix expansion slot inside your PC. And when you power up, 


an option. 


Plus II automatically shifts to the appropriate screen. you'll sce the same high-powered quality you've come to 
expect from your machine. Incredibly smooth, versatile 
Luxury items Are Standard Equipment performance. From start to finish. 
With the Graphix Plus II, you'll be glad to know extra Graphix Plus II. So good, so reasonably priced, you might 
conveniences come standard. For example, you get a say... we've outclassed the competition. See your local 
parallel printer port which allows you to hook up any IBM dealer for all the details. Or call or write STB Systems, 
compatible printer or SASI compatible hard disk controller. Inc., 601 North Glenville, Richardson, Texas 75081 
Our ‘PC Accelerator" "" software is included which gives you (214) 234-8750. 
l| OD O T Z Z‘ — . $w| 
oS lu uw 3. 
= 7 SENE 
ШИРУ Ш БИР ‘ , " 
STB Systems, INC. е 288 on inquiry card. Expanding Microcomputing 
IBM PC, XT are registered trademarks of International Business Machines Corporation. PC Accelerator is a registered trademark of ResiCorp, 


Lotus 1-2-3 is a registered trademark of Lotus Development Corporation. 
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HISTORY 
AND GOALS 
OF MODULA- 


BY 1977 THE concept of high-level lan- 
guage, and with it Pascal, had gained 
popularity. To a major degree this was 
due to the recognition that mastering 
the art of programming is based on the 
understanding of its underlying con- 
cepts, and that therefore it is essential 
to use a notation that displays the con- 
cepts in a lucid manner and emphasizes 
the need for orderly structures. Equally 
widespread, however, was the belief 
that the price for this gain in structure 
and lucidity was unduly high, and that 
It was well worth paying it in the class- 
room but not in the competitive world 
of industry. This amounted to nothing 
less than the relegation of modern pro- 
gramming tools to the world of ivory 
towers and toys. 

Naturally, this claim was more than a 
belief: it could be proven. Even worse: 
it didn't have to be proven, it was evi- 
dent. The same algorithm expressed in 
FORTRAN would run twice as fast as 
when expressed in Pascal or PL/I. And 
it was widely known that a clever pro- 
grammer using an assembler could 
even enlarge this factor. In the same 
vein, the code generated by a high-level 
language compiler was considerably 
larger than the one constructed by the 


BY NIKLAUS WIRTH 


The module comes of age 


clever coder at a lower level. 

The numbers, although measured, 
proven, and therefore true, were based 
on a misunderstanding caused by many 
people's inability to distinguish between 
a programming language and its imple- 
mentation. A programming language is 
a formalism suitable for expressing algo- 
rithms and data structures, based on a 
concise and formal definition of its con- 
structs and their meaning. (From this it 
follows that the term language is actually 
most unfortunate and misleading.) An 
implementation is a mechanism for the in- 
terpretation of programs expressed in 
the formalism. | am afraid that even 
today many professionals, including 
teachers and writers, fail to make this 
fundamental distinction. 

| was then fully aware that the claimed 
loss in effectiveness was not inherent in 
Dr. Niklaus Wirth is Read of the Department 
of Computer Science at ETH (the Swiss Federal 
Institute of Technology) Institut für Informatik 
(8092 Zurich. Switzerland). He developed 
several programming languages, including Pascal 
and Modula-2, and the Lilith personal computer, 
and has received the IEEE Emanuel R. Piore 
Award for outstanding achievement in the field 
of information processing. 


the concept of the high-level, structured 
language, but in the inadequacy of the 
present implementations. Conse- 
quently, in our efforts to develop a com- 
piler for Pascal we paid much attention 
to achieving an efficient compiler, i.e. 
a compiler that compiled fast and also 
generated dense and effective code. 
Eventually, our second Pascal compiler 
for the CDC Cyber computer, com- 
pleted in 1974, generated code whose 
efficiency was genuinely comparable 
with that of a good FORTRAN compiler. 
Ironically, however, the breakthrough 
of Pascal did not come from our valiant 
efforts to measure up to FORTRAN pro- 
duction compilers, It rather came from 
our so-called portable Pascal p-com- 
piler, where efficiency was a very minor 
concern. In San Diego, Ken Bowles had 
the insight and courage to write p-code 
interpreters for various microprocessors 
that had just appeared on the market 
with loud fanfare. He introduced Pascal 
to the world of computer users and 
fans, where the efficiency of the pro- 
gramming process was often much 
more relevant than that of the resulting 
programs. Even more important, these 
users were seldom compelled to remain 
[continued] 
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Modula-2 grew out of 

Pascal and incorporates 
a few major and some 

minor improvements. 


compatible with their past; they were 
less likely to adhere to the widespread 
misconception that their software 
libraries were so valuable merely 
because their development had cost so 
much. 

The success of Pascal implementa- 
tions for microcomputers, however, has 
not eliminated the value of good com- 
pilers. To the contrary, it has increased 
the motivation to produce high-quality 
implementations. 


THE PROJECT LILITH 


An implementation does not consist of 
the compiler alone but includes the in- 
terpreting computer. Our efforts in con- 
structing a good Pascal implementation 
were bounded by the suitability of the 
target computer. in fact, we spent a 
large amount of energy to conceal and 
make up for the inadequacy of the 
underlying computer. We had learned 
a lot about compiler design, but 1 also 
recognized that a truly satisfactory 
design would have to encompass pro- 
gramming language. compiler. and com- 
puter, all properly matched. 

My visit to the Xerox Palo Alto Re- 
search Center (PARC) in 1976/1977, and 
my confrontation with its powerful per- 
sonal workstation, the Alto, provided 
the incentive to undertake a new re- 
search project encompassing all these 
aspects. | was intrigued by the Altos 
singularly simple design concept and 
the resulting flexibility for the program- 
mer. Thus, | embarked on learning 
about hardware design and, upon re- 
turning to Switzerland, started the proj- 
ect that resulted in the computer Lilith, 
a personal workstation based on a 
powerful processor (Am 2901), a bit- 
mapped display a mouse as input 
device, and an architecture tailored to 
the needs of a compiler. With a staff of 
six part-time assistants this seemed to 
be an overly ambitious goal, a project 
almost certainly doomed to failure. 
Nevertheless, after two years, two pro- 
totypes of Lilith were operational, 
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together with a compiler, an operating 
system, an advanced full-screen mouse- 
driven text editor, an interactive line- 
drawing editor, and elementary utility 
programs. 

Apart from the motivation and com- 
petence of the team members, the feasi- 
bility of the ambitious task rested on 
three fixed constraints that I had 
postulated at the start: (1) we would im- 
plement a single language, and all software 
would be written in that language. with- 
out exception whatsoever; (2) the oper- 
ating system would be designed for a 
single user, thus avoiding difficult prob- 
lems of scheduling, protection, resource 
management, and accounting; (3) the 
computer would have a single processor, 
powerful enough to execute programs 
and to perform the raster operations on 
the displayed bit map. 

Indeed, considering that Lilith was to 
be a personal workstation, there were 
no advantages to be gained by deviat- 
ing from these constraints, in spite of 
widespread popular trends to develop 
multiprocessor, multilanguage, multi- 
user systems. 

The first constraint required a lan- 
guage equally suitable for expressing 
algorithms on a high level of abstraction 
and for expressing operations directly 
accessing machine facilities, equally 
suitable for formulating a database sys- 
tem as for programming a disk driver. 
Evidently Pascal was not capable 
enough, and | did not favor the com- 
mon escape of embellishing it with a 
few "desirable extensions.’ Modula, a 
small language that 1 had designed in 
the preceding years to experiment with 
the concepts of multiprogramming, 
clearly did not suffice either. But it 
featured a facility to partition programs 
into modules with explicitly specified in- 
terfaces. This was precisely the facility 
needed to allow the introduction of so- 
called low-level facilities in the high-level 
language, because it allowed you to en- 
capsulate them and to constrain their 
dangerousness to clearly delineated 
parts of a program. Hence, the choice 
for the new language was Pascal, aug- 
mented by the module and a few other 
facilities, and regularized by a more sys- 
tematic syntax. Thus was born Modula-2. 


MODULA-2 


The language was defined in 1978 (10 
years after Pascal) and implemented by 


L. Geissmann, SE. Knudsen, and C. 
Jacobi on the PDP-11. Its small store of 
available memory (28,000 16-bit words 
or 56K bytes) caused many obstacles 
and was the reason for the first com- 
piler's five-pass structure. In the summer 
of 1979, the compiler was completed, 
and at the same time, the first Lilith pro- 
totype became operational. The oper- 
ating system Medos-2 had been con- 
structed by S.E. Knudsen concurrently, 
and together with the compiler it was 
transported from the PDP-11 to Lilith 
within three weeks. This was in itself an 
encouraging feat in software engineer- 
ing and proof of Modula-2's usefulness 
as a system-implementation language. 
After a year's in-house use, 1 published 
the report on Modula-2 and we re- 
leased the Modula-2 compiler to inter- 
ested parties (March 1980). The defin- 
ing report is included in the tutorial 
book Programming in Modula-2 (N. Wirth, 
New York: Springer-Verlag, 1982) which 
| prepared up to the camera-ready stage 
with the aid of Lilith and a document- 
formatting system that | programmed, 
of course, in Modula-2. 

As mentioned already, Modula-2 grew 
out of Pascal and incorporates a few 
major and a fair number of minor im- 
provements. The single most outstand- 
ing added facility is the module struc- 
ture. Basically, this facility allows you to 
partition programs into units with rela- 
tively well-defined interfaces. More spe- 
cifically, it allows you to control the vis- 
ibility of declared objects and to hide 
them from places where they better re- 
main unknown. Since it plays such an 
important role, we shall now look briefly 
into the history of Modula-2's develop- 
ment. 

Although the principle of information 
hiding was much discussed in the early 
1970s, it is perhaps Modula's merit to 
place it consistently into the framework 
of a clearly defined language. To the 
best of my knowledge, it was David 
Parnas who first coined the expression 
information hiding. Both Tony Hoare and 
Per Brinch Hansen gave it form by con- 
necting it to the class facility of the pro- 
gramming language Simula. This is es- 
sentially, in terms of Pascal, a record 
type; the set of instantiations of this 
type forms what Simula terminology 
calls a class. In contrast to Pascal records, 
the Simula class allows you to associate 

(continued) 


Blazing 


BASIC. 


Who said BASIC had to be 
slow? 

Microsoft” BASIC Compiler 
lets you create MS-DOS programs 
that are so fast users will never 
know they were written in BASIC. 
. The compiler produces fast, 
efficient native code. The result? 
Three to ten times faster opera- 
tion than the same interpreted pro- 
eram. Even faster for programs that 
make maximum use of integers. 

But its not only fast in execu- 
tion, its fast for development. It's 
MICROSOFT. the one BASIC 

The High Performance Software compiler de- 
signed to work best with our 
BASIC interpreter — the de facto 
industry standard. Together, they 
let you develop and debug your 
programs interactively using the 
interpreter, then compile for 
speed. 

And like all Microsoft lan- 
guages, the standard linking 


*Price exclusive of handling and Washington State sales tax, 
Microsoft is ome ыран and MS is a trademark of Міс m— — 


interface makes it easy to combine 
assembly language subroutines. 
Microsoft BASIC Compiler is 
just one reason Microsoft is your 
best source for high performance 
languages for 8088/86 based 


micros. 


Call 800-426-9400 to order 
the blazing BASIC compiler. 
$3957 


In Washington State, call 206- 
828-8088. Ask for operator A6, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft BASIC 


in action. 


procedures with the data represented 
by the field identifiers. Hoare and Brinch 
Hansen then postulated that while the 
names of the procedures would nor- 
mally be visible, those of the data would 
remain hidden except within the asso- 
ciated procedures. This feature was im- 
plemented in Brinch Hansen's Concur- 
rent Pascal and embodied the principle 
of information hiding, which in the 
meantime (1975) had been promoted to 
that of data abstraction. The example in 
listing 1 serves to exemplify the issue: 
we use a liberal Pascal notation ("N" is 
a constant): 

[n a program using this class (type). 
one might declare variables 


qO0.ql: queue 


and thereafter access them by state- 
ments like 


qO.put(13.7) ar.get(v) 


but statements like "qO.n := 237" or 
“glin :2 qO.out; which evidently inter- 
fere with the presented implementation 
of the abstraction of a queue, would be 
disallowed. More importantly they 
would be prevented by the compiler, 
which does not "see" the field iden- 
tifiers “n” "in^ and “out” that are hid- 
den inside the class (record) declaration. 

Unfortunately, these proposals inter- 
twined several independent concepts 
like visibility, instantiation, indirection of 
access, concurrency, and mutual exclu- 
sion. Both authors had actually postu- 
lated these kinds of classes to embody 
areas of mutual exclusion in multipro- 
cessing systems, and the facility became 
more widely known as a monitor (in 
which the HALT statements are re- 


Listing 1: Sample queue routine in Pascal. 


TYPE queue = 

RECORD n, in, out: INTEGER: 
i'n = no. of filled slots; initially 0°) 
buffer: ARRAY |0.. N-1| OF REAL; 


PROCEDURE Put(x: REAL); 
BEGIN IF n = N THEN HALT (*full*); 


HISTORY AND GOALS 


placed by synchronization operations). 

In the development of the experi- 
mental multiprogramming language 
Module-l, I strived for clarity of concept 
and was convinced that a substantial 
disentangling of the various intertwined 
concepts was mandatory. Together with 
H. Sandmayr we found a possible solu- 
tion in the structure then called module 
that would concern the aspect of visi- 
bility only. This, | believe, was the major 
breakthrough, because in all other lan- 
guages the visibility issue had always re- 
mained intimately connected with that 
of existence. In particular, it was now 
possible to declare sets of static, global 
objects that were visible from selected 
parts of the program only. This is 
typically desirable to encapsulate cer- 
tain permanent parts of a system (like 
device drivers, storage allocators, 
window handlers, etc.). | enhanced this 
module facility with so-called import and 
export lists that allow the explicit control 
of visibility across the "module wall" of 
each individual object. Furthermore, 
true to Algol and Pascal tradition, 
modules can be nested. An export now 
signifies the extension of visibility to the 
outside, and import signifies its exten- 
sion to the inside (see figure 1). 


SEPARATION OF SPECIFICATION 
AND IMPLEMENTATION 

During my aforementioned stay at PARC 
in 1976, 1 became acquainted with the 
language Mesa, a Pascal offspring spe- 
cifically designed to meet the needs of 
large system development. Mesa also 
incorporated an information-hiding fea- 
ture. [t also allowed you to encapsulate 


program parts into modules but lacked 


buffer(In|: x; in: = (In + IMOD Nin:=n+ 1 


END; 


PROCEDURE get(VAR x: REAL); 


BEGIN if N = 0 THEN HALT (*empty”) 


X: = bufferjout]; out: =(out+ 1) MOD Nin:= n-1 


END 
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the ability to control the visibility of in- 
dividual objects, and it entangled the 
facility once again with another feature, 
namely that of separate compilation, a facili- 
ty of implementation. Its noteworthy 
contribution was the separation of the 
declarations of the exported objects 
from that of the ones to remain hidden. 
The former is called the definition part, the 
latter is the implementation part, which con- 
tains all those details that are relevant 
to the realization of the exported 
mechanisms, but not to their functional 
definition. 

The combination of Mesa's module 
facility with split definition and imple- 
mentation parts, and the (nestable) 
Modula-1 modules with controllable im- 
port and export resulted in Modula-2. 

The facility of separate compilation 
posed some nontrivial problems. The 
key idea is that the compilation of a 
definition part results in a (compiled) 
symbol table (represented as a file). The 
file contains all information relevant to 
importers (clients) of that module. If, at 
a later time, another module imports 
objects from, say, modules M1 and M2, 
then the compiler accesses the pre- 
viously generated symbol files of MI 
and M2. Thus, the rules of type con- 
sistency are observed across module 
boundaries as well. This makes separate 
compilation genuinely helpful and safe, 
in contrast to independent compilation as 
known from assemblers and FORTRAN 
compilers, which is a misleading pitfall 
when used with high-level, data-typed 
languages. 

It is noteworthy that Ada incorporates 
this form of module in almost identical 
form, although under the name package. 
We can attest that this is one of the 
more essential features of any system 
language because we have made exten- 
sive use of it for the last five years. 
Regrettably, Ada designers have failed 
to restrict separate compilability to 
global modules. 


UsiNG MODULES EFFECTIVELY 


During the last five years, we have seen 
that postulating and providing a new 
facility is one thing, and learning to 
make good use of it is another. The 
more intricate and sophisticated a facii- 
ity is, the smaller is the chance that it 
will be used wisely. In fact, finding the 
appropriate structure for the data and 
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Ferocious 


FORTRAN. 


Microsoft” FORTRAN crunches 
numbers with a vengeance! 

It combines fast and efficient 
native code compilation with 
built-in 8087 coprocessor support. 
The result? Mini and mainframe 
performance from your MS DOS 
micro. 

Based on the 77 standard, 
Microsoft FORTRAN supports 
extensive statements and data 
types— including complex num- 
bers and IEEE single and double- 
precision floating point accuracy. 

Support for large arrays (greater 
than 64K bytes), пр module 
MICROSOFT. compilation 

Жария Sabes "GM overlays, 
x cwn you to create very large 
programs —up to one megabyte, 
with access to more than 65 
thousand records in a file as large 
as four gigabytes. 


How do programmers feel 
about Microsoft FORTRAN? 


“The first FORTRAN compiler 


Microsoft is a regist Es trademark and MS is 


Price exclusive of handling and Washington Stare sales tax 
rk a trademark of M jirna Co orporation. 


that takes advantage of the full 
tes capability of the 8088 
rper of the 80877 
dd Wilschke, Softalk 
"We decided to use the 
Microsoft FORTRAN Compiler 
for its INTEGER 4 capability 
and the flexibility of its 8087 


implementation: 
—Charlie Huizena & 
Chip Barnaky, PC World 


Call 800-426-9400 to order 
the ferocious FORTRAN. 
$350* 


In Washington State, call 206- 
828-8088. Ask for operator А4, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft FORTRAN 


in action. 


program is the key to successful pro- 
gramming. With the module we have 
added another level of granularity in 
program structuring. The difficulties of 
finding a good partitioning—I carefully 
avoid the word “optimal’—are cumu- 
lated at this level, because often the 
modules are the units that are con- 
structed by different programmers. 
Their contracts, in fact, are the defini- 
tion parts of their modules. The defini- 
tion parts establish the interfaces, which 
constitute the first task in a system's 
design process. Lucky are those who hit 
a good solution at the outset, for any 
change affects all participants. If a 
definition module A has been changed 
in any way, then all modules that import 
A must be adapted (and at least be re- 
compiled). This is not the case, however, 
if only the implementation part of A had 
been modified. Hence, a fair degree of 
decoupling is established. Extreme ex- 
amples are the primary utility modules 
of an operating system, because they 
are used by virtually every program. 
The system may well be modified with- 
out hampering the users. However, the 


IMPORTS 
EXPORTS 


HISTORY AND GOALS 


slightest change in a definition module 
will require the recompilation of all 
clients. 

The first rule to be observed when 
you deal with modules is that the inter- 
faces must be considered before imple- 
mentations are attempted. The terser 
they are, the smaller the chance for 
mistakes and the need for changes. In- 
terfaces should, by their very definition, 
be “thin.” 

A second observation is that a 
module usually hides a set of data and 
provides a set of operators to manipu- 
late this data. By forcing the client to ac- 
cess this data via the offered pro- 
cedures, the modules designer may 
guarantee that certain consistency con- 
ditions are always observed, i.e., always 
remain invariant. In the queue model 
shown in listing 1, it is guaranteed that 
the counter n truly reflects the number 
of elements contained in the buffer and 
that their order of coming out of the 
queue is the same as that of going in. 

As a consequence, a module is typi- 
cally chosen as the collection of rou- 
tines that operate on a set of data, 


Figure 1: Crucial to the structure of Modula-2 is the concept of the module, which may be 
nested inside other modules. Within each module. the visibility of objects to other modules 
may be controlled via the IMPORT and EXPORT functions. 
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which can be seen by the client as an 
abstraction defined by the accessible 
set of procedures. 

Often, a module is also chosen as the 
collection of procedures that constitute 
a level of abstraction of data that is 
residing elsewhere. For example a 
module containing a set of input and 
output routines such as 


ReadInteger(f,x) and WriteReal(f,x) 


will allow you to think in terms of the 
abstract concept of a sequence of in- 
tegers and real numbers, and to ignore 
the details of its implementation in 
terms of bits, bytes, buffers, files, disk 
sectors, etc. 

Consequently such a module is 
chosen in order to establish a new level 
of abstraction. The success of such an 
abstraction crucially depends on its 
rigorous definition and your willingness 
to genuinely ignore its implementation. 
Please don't misunderstand! | do not 
say to remain ignorant of its implemen- 
tations, but rather only use an imple- 
mentation's properties that are defined 
in terms of the abstraction. To cite a 
well-known example: if you think in 
terms of integers, it does not make 
sense to ask for the value of an integer's 
last bit, even if you know that it is 
represented as a sequence of bits. In- 
stead you should ask whether the in- 
teger is odd. 


COMPUTERS, LANGUAGES, 
AND COMMERCIALISM 
It is precisely the ability to think in terms 
of proper abstractions that is the hall- 
mark of a competent programmer. Even 
more, he or she is expected to be able 
to jump from one level to another with- 
out mixing them up. A structured lan- 
guage is enormously helpful in this 
endeavor, but it does not do it for you. 
It is like with a horse: you may guide it 
to the water, but it has to do the drink- 
ing itself. 1 am afraid that this simple 
truth is in stark contrast to the numer- 
ous lulling advertisements being pub- 
lished in such abundance. They clever- 
ly reinforce themselves with slogans like 
Switching to Pascal solves all your (program- 
ming) problems and Our Computer speaks 
Pascal, and, in fact, represent nothing 
more than an extremely aggressive 
sales campaign. 

Sooner or later, people will, through 

(continued) 


Potent Pascal. 


Microsoft" Pascal may be the 
most powerful software develop- 
ment environment available for 
the MS” DOS system. It com- 
bines the programming advan- 
tages of a structured high-level 
language with the fast execution 
speed of native code compilation. 

And it exceeds the proposed 
ISO and ANSI standards with 
logical extensions that make the 
language more powerful and ver- 
satile. For example, programming 
capabilities even allow you to 
manipulate data at the system and 
machine level. 

It gives you single and double 

precision IEEE 
MIC ROSOFT. floating point 
arithmetic. Numeric operations 
take advantage of the 8087. Or 


automatic software emulation is 


Ы... xclus 
Microsoft i а trademark and MS is 


ive of handling and Washington State sales tax 
a trademark of Microsoft а 


provided if the coprocessor is not 
installed. 

Support for long heap alloca- 
tion and separate module compi- 
lation gives you the flexibility 
to create large programs up to 
one megabyte. 

And the standard linking inter- 
face makes it easy to combine 
Microsoft FORTRAN or assem- 
bly language subroutines. 


Call 800-426-9400 to order 
the potent Pascal. $300? 


In Washington State, call 206- 
828-8088. Ask for operator À5, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft Pascal in 
action. 


DATA EXCHANGE /64K || srov ano cons 
SPOOLER 


harsh experiences, realize that they 
have become victims of slogans and 
fads, and that owning the best of tools 
is worthless unless that tool is 
thoroughly understood. | am afraid that 
the modern trend of overselling can 
become counterproductive. I have seen 
progressive teachers proudly offering 
their students the chance to learn struc- 
tured Pascal, and І quickly realized that 
the students had no inkling of what 
structure meant. And І have seen pro- 
fessional programmers proudly present 
Pascal programs abounding with neat- 
ly indented structures, comments (for 
documentation, of course), and lots of 
== ڪڪ‎ procedures and sophisticated data 


; ; es. Upon closer i à. 
The ADS-8212 DATA EXCHANGE/64K is a computer independent е prec боре د‎ 
interface converter and print spooler. It can be installed between 


tures revealed themselves as dead- 
virtually any computer and any peripheral. weight. Sometimes, redesigning these 


Data can be input in either serial or parallel, stored in its 64K programs led to drastic, even tenfold, 
bytes of RAM, and output serial or parallel, Serial ports support baud reduction in their size and complexity. 
rates from 50 to 19 200 and both hardware and software hand- I sadly realized that a high-level pro- 
shaking. The input and output ports are completely independent; gramming language could not only be 


input data with one protocol and baud rate and output it with a 


different protocol and baud rate. Selections are dip switch used to design beautiful programs with 


much less effort, but also to hide in- 


selectable. competence underneath an impressive 
A unique feature is its ability to make unlimited numbers of coating of glamour and frills. The 
copies. Hitting the copy button will send another copy to the analogy to literature became all too evi- 
printer, When done making copies, hit the reset button to clear the dent. We must do our best to avoid the 
memory. misuse of modern programming lan- 
Included with the DATA EXCHANGE/64K are two 4 foot guages for the selling of lousy contents 
output cables, one parallel cable with standard through enticing packaging. Style may 
Centronics type connector and one serial be essential to achieve a good design, 
cable with standard DB 25 connector. RS-232 HANDSHAKING: but ultimately it is the design, and not 
Standard plugs are supplied for RDY/BSY (DTR) the style, that counts. 
Input ports. atop Let me emphasize the point: neither 
Suggested list price: $339.00 owning a computer nor programming in 
Dealer inquiries welcome. a modern language will itself solve any 
problems, not even yours. But it may be 
instrumental. Predominantly, 1 have 
Rea U ne ee, noticed, more effort is spent on obtain- 
RS-232 R$-232 — ing those instrumental tools than on 


ede mea mastering them. And this is a grave 


mistake, Perhaps the most effective‏ ص 

6. 2 < precaution against it is this rule: Know 
га? №. what the tool is to achieve and what you 
64K BUFFER тр аге going to use it for before you ас- 


quire it. This holds for language as well 
as computers—the more sophisticated 
it is, the more effort you will need for 
its mastery, the bigger will be the 
chance for its misuse, but, presumably. 
the higher the ultimate reward. ! hope 
that this reward is not only measured 
in terms of problems solved and dollars 
earned, but also in the learners satisfac- 
tion of having gained understanding. 
ability, and genuine insight. 8 
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A few smart reasons 
to buy our smart modem: 


Features Ven-Tel Hayes 
1200 PLUS 

1200 and 300 baud, auto-dial, auto-answer Yes Yes 
Compatible with "AT" command set Yes Yes 
Can be used with CROSSTALK-XVI or Smartcom ll software Yes Yes 
Regulated DC power pack for cool, reliable operation Yes No 
Eight indicator lights to display modem status Yes Yes 
Speaker to monitor call progress Yes Yes 
Attractive, compact aluminum case Yes Yes 
Two built-in phone connectors Yes No 
Compatible with The Source and Dow Jones News Retrieval Yes Yes 
Unattended remote test capability Yes No 
Phone cable included Yes Yes 
Availability Now 

Price $499 $699 


The Ven-Tel 1200 PLUS offers high speed, 
reliable telecommunications for your per- 
sonal computer or terminal. Whether you 
use information services or transfer data 
from computer to computer, the Ven-Tel 1200 
PLUS is the best product around. Available 
at leading computer dealers and distribu- - 
tors nationwide. 


Also from Ven-Tel: internal modems for the 
IBM and HP-150 Personal Computers with 
all of the features of the 1200 PLUS. 


You choose. The Ven-Tel 1200 PLUS — 
the smartest choice in modems. 
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Crosstalk is a trademark of Microstuf; Hayes and Smartcom 1! are trademarks of Hayes Microcompuler Products. 
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Computer dreams. 


TRULY COMPATIBLE. - 
RUNS AU. THE POPULAR SOFTWARE 


DUAL -MDE DISPLAY 


200-WATT POWER SUPPLY 
AND SIX EXPANSION STS 


/29 K TO GHOK RAM ON 
SYSTEM Boagp 


Sole PROCESSOR 


UPTO Fg HALF- HEIGHT 
STORAGE. DEVICES 


FIXED D Raku? 


“WS STORAGE. PROTECTION 


PC- TYPE KEYBOARD 
A 
{ 

ntroducing the new COMPAQ DESKPRO*Y Its the most rugged desktop, too, because it's the only 

COMPAQ combined the best features of the best desktop with a shock-mounted mass storage compartment 
desktop computers. And then added exclusives you wont to help keep disk drives in alignment and help protect you 
find on others. Today they're together in one personal from losing data, downtime, and dollars. 
computer. The COMPAQ DESKPRO. Its also the most compatible desktop, giving you true 

The COMPAQ DESKPRO is the most expandable hardware and software compatibility with the industry's 
desktop you can buy. It can grow as you grow, with up most popular personal computers. The COMPAQ 
to six available expansion slots and four storage devices, DESKPRO runs thousands of programs written for the 
including a unique fixed disk drive backup—all inside the IBM’ PC and XT right off the shelf. Which brings us to the 


computer instead of out, saving your desk from clutter. next point. 


"1984 COMPAC* ts a Registered Trademark and COMPAQ DESKPRO" is a Trademark of COMPAQ Computer Corporation. IBM* is a Registered Trademark of International Business Machines Corporation. 
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The industry leader in compatibility 


Text and graphics on опе screen, not eee M | = 


Power and space for almost unlimited 
expansion. 


Add up to 640K of memory on 


system board and save expan- 
sion slots. — — و‎ 


Runs software 2X to 5X faster. س‎ 9 


10MB fixed disk drive 
10MB fixed disk backup 
Tivo diskette drives 


Exclusive tape backup helps = 
protect data. 


Unique shock mounting helps 
protect your data and hardware ~ 
investment. 


Familiar layout enhanced 
with LED's on caps and num- —————— 
lock keys. 


The COMPAQ DESKPRO is the fastest truly compatible 
desktop you can buy. It's two to three times faster than the 
industry standard. That saves time now. And in the future, 
as software becomes more sophisticated and integrated, it 
will save you even more time as well as protect your per- 
sonal computer investment. 

But theres more. We gave the COMPAC) DESKPRO one 
other feature not found on any other machine. You can 
choose between an amber or green dual-mode monitor 
that displays high-resolution text and graphics with equal 


It simply works better 


Dream computer. 


brilliance, saving you the cost and clutter of a second monitor. 
See the Dream Computer. Then pinch yourself. It's for real. 
For the location of the nearest Authorized COMPAQ 

Computer Dealer, or for a free brochure, call 1-800- 

231-0900, Operator 5 or Telex #795437 COMPAQCOMP HOU. 
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Hard Disk Controller Spee р 


UPGRADES FOR YOUR IBM’ PC /PC COMPATIBLES 


1501 * 10 Mega-byte Winchester 1541 • Half-high tape drive 
• Modular hard disk controller * Half-high floppy drive 
$1095.00 e 40 Mega-byte Winchester 
1502 * 10 Mega-byte Winchester e Hard disk controller 
• Floppy/Hard disk controller $1295.00 e XT-Power Supply $3795.00 
1516 • Half-high tape drive ISPS * XT-Power Supply $ 290.00 
e XT-Power Supply $ 995.00 == : 
1517 » Half-high tape drive TAPE FOR YOUR IBM XT 
= UL RET DRY RYE ок nn B ХТО * Half-high tape drive 
XT-Power Supply $1265.00 цама flo drive $ 995.00 
IS48 • Half-high tape drive риа | 
• Half-high 10 Mega-byte Winchester 
e Hard disk controller Micro Design International Inc. has been 
e XT-Power Supply $2095.00 serving the computer industry for over 7*7 
1520 * 20 Mega-byte Winchester years, call us today for our complete 
e Hard disk controller $4595.00 catalog or to place your order. 
1521 • Half-high tape drive | = 
* Half-high 20 Mega-byte Winchester TO ORDER CALL COLLECT 
• Hard disk controller (305) 677-8333 
e XT-Power Supply 92495.00 Master Card! Visa! Check! or Money Order 
1540 * 40 Mega-byte Winchester 
• Hard disk controller MID | | 
• XT-Power supply $2895.00 MICRO DESIGN 
INTERNATIONAL INC. 


"Your internal solution" 
6586 University Blvd. Suite 7 
Winter Park, Florida 32792 


MODULA-2 


TUTORIAL ON 
MODULA- 


BY JURG GUTKNECHT 


A structured programming language 
based upon the concept of autonomous modules 


MODULA-2 INTRODUCES the module 
into the world of systems engineering. 
It is a basic constituent of Modula-2 pro- 
grams, appears in a variety of formats, 
and is comparable to that of procedures 
brought in by ALGOL and Pascal for 
structuring programs. 

One module may combine a set of 
logically connected procedures; a sec- 
ond module may hide a complex data 
structure and provide operations to in- 
fluence this structure; a third module 
may define the fundamental data types 
in a large program. Modules are either 
autonomous or embedded, as sub- 
modules, into larger modules. The 
autonomous are said to be embedded 
into the universe. 

The module is essentially a separate 
program part, with an infrastructure that 
is similar to the infrastructure of a Pascal 
program. Types, constants, variables, 
and procedures declared within the 
module are generally not visible outside 
the module, and objects defined out- 
side the module are not accessible from 
within. 

The module technique has turned out 
to be surprisingly difficult to master. We 
have been involved with Modula-2 at 
the Institut für Informatik and our ex- 
perience shows that it is easier to 
misuse the module than to use it pro- 
fitably. Nevertheless, we find it to be in- 
dispensable. This tutorial may help you 


in developing a good eye for appro- 
priate program modularization. 

Let us define some integral concepts. 
The nature of permanency is common 
to all types of modules. The lifetime of 
the module and its objects equals that 
of the whole program. This is in contrast 
to the temporary character of pro- 
cedures. In fact, the notion of a module 
is more closely related to the notion of 
record than to that of procedure. 

We define a module as active at a 
given moment if statements of the 
module are executed. The first time a 
module becomes active is when it has 
been loaded. The module body (also 
called initialization part) is then ex- 
ecuted as a subroutine of the program 
loader. The last module loaded is the 
main module and its initialization part 
is the main program. A module is reac- 
tivated whenever one of its exported 
procedures has been called. 


AN EXAMPLE 


To get firm ground under our feet, we 
will develop a Modula-2 sample pro- 
gram—a text formatter. For this exam- 
ple, assume that the text must be 
printed on sheets of paper in adjusted 


ETH-Zentrum (Clausiusstrasse), CH-8092, 
Zurich, Switzerland) is actively involved in the 
use of Modula-2. 


and multicolumn form. Assume further 
that this text is available in an ordinary 
text file that consists of lines of text (see 
figure la). Let us define a paragraph as 
a sequence of lines that is terminated 
by an empty line. Thus. from our text 
formatters point of view, line ter- 
minators (hereafter referred to as EOL 
characters) are equivalent to space 
characters, except when they terminate 
an empty line, which concludes a non- 
empty sequence of lines. 

The crucial thing for our formatter to 
do is to convert the text from "straight 
text” representation into “columnar 
text" representation. We shall organize 
our program so that it creates a new 
text file, which contains the text in its 
new format. A standard utility program 
may later produce the desired printout. 

The overall dynamic structure of our 
program now suggests itself: read text 
lines from the input file in sequence, 
and build up the text pagewise in its 
new format. Completed pages should 
be written immediately into the output 
file to make way for the next page in the 
memory. Clearly. the events of reading 
lines and writing pages are asyn- 
chronous. 

An appropriate program structure 
should certainly reflect the described 
situation. We could regard the input 
handler as the main, and therefore con- 

(continued) 
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trolling, part of the program. Alternately, input stream includes control infor- single operation: formatting an appro- 
we might structure the output format- mation. priate piece of text. We shall therefore 
ter as the translation controller that Further, we propose to encapsulate call this procedure Format. Format ac- 
periodically demands а new text por- the formatter into a submodule. Let us cepts and formats a paragraph. The 
tion from the input routine. From our ex- now develop the interface to this sub- paragraph is handed over in the form 
perience, the former point of view is module that we shall call Layout. Essen- of a pointer lim (end of text) into a 
superior to the latter, particularly if the tially, communications will consist of a (continued) 


la 


Lara is a document processing program consisting of an interactive editor (lara) 
and a printer companion (laraprint) producing hardcopies of Lara documents on 
the laser printer. 

Lara introduces several new concepts. 

We shall roughly outline the most important of them in this memo. 

The memo also includes basic rules and guidelines for working with Lara. 

We shall expect the reader to be familiar with the program editor and the 

text editor Andra. 


Concepts of Lara: 

Sel ¢-Consistency: 

Each Lara document completely describes itself, i.e. it does not refer to any 
other information such as styles and user profiles. 

Thus, the values of all formatting attributes occuring within the document 
are included in the (header of the) document file. 


Hierarchical document structures 

A Lara document is structured as a sequence af so called chapters. 

Each chapter starts on a new page and is made up of a sequence of paragraphs. 
Each paragraph starts on a new line and consists of a sequence of characters. 
chapter, resp. paragraph, is created by typing a fnrm-feed (CTRL L), resp. 
line-feed (CTRL J). 

In the case of adjusted paragraphs, RETURN is equivalent to line-feed. 


Document, Chapter, Paragraph, Character 

are the structural units of which a Lara document consists. 

Each structural unit is connected with a set af formatting attributes 
(applicable to instances of that structure, see table below). 

A structural unit of higher level is selected by a multiple click of the 
select button pointing at the same location. 

Each clicking increases the selection menu by one. 

For a selection to be successful, the beginning and end of the respective 
structural unit must be displayed. 

An unsuccessful level may be skipped by simply clicking again. 


Lara is a dacument processing as styles and user profiles. Document, Chapter, Paragraph, 
program consisting of an Thus, the values of all Character are the structural 
interactive editor (lara) and formatting attributes occuring units of which a Lara document 
a , printer companion within the document are consists. Each structural 
(laraprint) producing included in the (header of unit is connected with a set 
hardcopies of Lara documents the) document file. of formatting attributes 
on the laser printer. Lara Hierarchical document (applicable to instances of 
introduces several new structure: & Lara document is that structure, see table 
concepts. We shall roughly structured as a sequence of so below). A structural unit of 
outline the most important of called chapters. Each chapter higher level is selected by a 
them in this memo. The memo starts on a new page and is multiple click of the select 
also includes basic rules and made up of a sequence of button pointing at the same 
guidelines for working with paragraphs. Each paragraph location. Each clicking 
Lara. We shall expect the starts on a new line and increases the selection menu 
reader to be familiar with the consists Of a sequence of by one. For a selection to be 
program editor and the text characters. A chapter, resp. successful, the beginning and 
editor Andra. paragraph, is created by end of the respective 
Concepts of Lara: typing a form-feed {CTRL L), structural unit must be 
Self-Consistency: Each Lara resp. line-feed (CTRL J). Іп displayed. An unsuccessful 
document completely describes the case of adjusted level may be skipped by simply 
itself, i.e. it does not refer paragraphs, RETURN is Clicking again. 

to any other information such equivalent to line-feed. 


Figure |: The test file (1а) prior to being converted into 3-column format (16). 
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character buffer buf (see listing 1). 

A few explanations on this program 
fragment are in order. Although similar 
to Pascal some conspicuous dif- 
ferences can be detected: 

Import lists; these refer to separate 
standard modules, namely FileSystem and 
InOut, members of the basic module 
library. We shall discuss the library con- 
cept later. The entries in the import lists 
designate objects declared in and ex- 
ported from the library modules. Apart 
from File, which is a type, all listed objects 
are procedures. Note that File is a record 
type, as can be seen from the statement 
WHILE NOT IN.EOF DO .... Fields of 
imported records (such as eof) are im- 
plicitly imported together. In Modula-2's 
syntax, WHILE and IF statements are 
never initiated with a BEGIN but are 
always terminated by a keyword (UNTIL 
or END). This rule lets nested state- 
ments appear more elegant than their 
counterparts in Pascal. Also, the am- 
biguities that arise in Pascal with nested 
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IF. .. THEN. ..ELSE statements have 
been eliminated. 

Type Cardinal: this is a new standard 
type describing natural numbers. 
Repetition of names: the module name 
has to be repeated at the end of the 
module. (This repetition convention also 
applies to procedures.) Character con- 
stants: nC designates the character with 
octal ordinal number n. Abbreviations: 
# is equivalent to < > and & is an ab- 
breviation for AND. 

In our program fragment, we could 
have used the standard Modula-2 pro- 
cedure INC for incrementing lim (i.e., 
INC(lim) is equivalent to lim:= lim + 1). 

Let us now examine the imported pro- 
cedures ReadString and: WriteString. 
They accept as their parameter an ar- 
ray of characters of arbitrary length. The 
corresponding formal parameter is a so- 
called dynamic or open array: 


PROCEDURE ReadString(VAR s: 
ARRAY OF CHAR); 


Listing 1: A program fragment written in Modula-2 designed to format text into 
columns. 


MODULE Formatter; 


FROM FileSystem IMPORT File, Lookup, Close, ReadChar. WriteChar: 
FROM InOut IMPORT ReadString, WriteString, Write: 


CONST EOL = 36C; 
VAR In. out: File: 
name: ARRAY |0..31] OF CHAR: 
ch: CHAR: 
buf: ARRAY [0.1000] OF CHAR: 
lim: CARDINAL; 
BEGIN 


WriteStringi"Inz- "|; ReadStringiname); Write(EOL): 


Lookup(in, name, FALSE): 


WriteString(“out> '") ReadString(name); Write(EOL); 


Lookup(out, name, TRUE): 

lim += О; ReadCharlin, ch): 

WHILE NOT in.eof DO 
WHILE ch # EOL DO 


lim := lim + 1; buf|lim] := ch; Веаасһаг(іп, ch) 


END; 
:= lim + 1; Бит := 


IF ch = EOL THEN Format: lim := 0; ReadChar(in, ch) END 


END: 
Close(In|: Closetout) 
END Formatter. 


Listing 2: A procedure used to return the length of a given string within an array 


of characters. 


PROCEDURE Len(VAR s: ARRAY OF CHAR): CARDINAL; 


VAR 1: CARDINAL; 
BEGIN 1 := О; | 
WHILE (1 <= НЇСН(5)) & (si!] # OC) DO | := 1 + 1 END; 
| 
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Dynamic arrays are of major importance 
in Modula-2. The index type of dynamic 
arrays is always CARDINAL, and the low 
boundary is O. The boundary of the ac- 
tual array parameter can be obtained by 
HIGH(s) using the standard function 
HIGH. Dynamic arrays can only be used 
as formal parameters. 

Next, let us look at strings (ie, se- 
quences of characters). Assume that a 
function procedure had to be devel- 
oped that returns the actual length of 
a string. A string within an array of 
characters is terminated by OC or by the 
upper array boundary, whichever comes 
first. Consider the procedure declara- 
tion in listing 2. 

In Modula-2, functions differ from or- 
dinary procedures solely by the supple- 
ment of a result type. The result is 
returned by the RETURN statement. We 
point out the amazing simplicity of this 
algorithm. It has its roots in the condi- 
tional evaluation of the test in the 
WHILE statement. ЇЇ <= НІСНүЅ) is 
false, then the second part of the ex- 
pression is ignored rather than eval- 
uated. Thus, an index out-of-range error 
cannot occur. 


LAYING OuT LAYOUT 


Let our attention now turn to the sub- 
module Layout. We know that Layout ex- 
ports the procedure Format, which for- 
mats a paragraph that is stored in the 
global buffer buf. Therefore, the wali 
around Layout has to be transparent for 
this variable: buf must be imported. But 
how should Format record its results? 
An obvious solution is to introduce the 
two-dimensional array form that rep- 
resents a text page. By successively call- 
ing the formatting procedure, a map of 
the current text page wil! be built up. 
The variables row and col indicate the 
current status of the formatting process. 
Of course, these variables have to sur- 
vive the procedure Format. On the 
other hand, the significance of the 
variables form, row, and col is strictly 
related to the specific implementation 
of Format. They have no meaning out- 
side the submodule. They are, in fact, 
invisible outside the module as they are 
not exported. We shall say that these 
variables constitute the private data 
structure of the (sub)module, 

We have seen that the procedure For- 


mat operates on the status variables row 
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and col. How are these variables ini- 
tialized? Remember the initialization 
part mentioned above. The Modula-2 
linking loader guarantees that the state- 
ment sequence in the module body has 
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been executed whenever an exported 
procedure is called from the outside. So 
introducing the initialization statements 
in the module body solves our problem. 

So far we have disregarded the out- 


Listing 3: The submodule Layout, the output formatter. must appear within the 


main module. 


MODULE Layout: 
IMPORT buf, lim, out, WriteChar, EOL; 
EXPORT Format, OutPage: 


put. Clearly. a page should be written 
line by line into the output text file each 
time the page is completed. Format 
calls procedure OutPage when row and 
col have reached their maximum. Is this 
the only situation in which a page has 
to be written? It is likely that the last 
page of the text is only partially filled, 
so that the variables row and col won't 
reach their maximum values. So Out- 
Page should also be called from the 
main program as termination procedure 


CONST Jen = 30; wid = 33; maxRow = 70; 
maxCol = 3 «Іеп; bndCol = maxCol-len: 
FF = |4С; («form feed») 
VAR form: ARRAY |0..maxRow-1]. (0..тахСоі-1] OF CHAR: 


immediately before closing the files. We 
therefore generalize OutPage to include 


row, col: CARDINAL: («current coordinates.) 


PROCEDURE OutPage; 
VAR c, r. p; CARDINAL: 
BEGIN r := 0; 
WHILE r # maxRow DO с: = 0: 
WHILE c # col DO p :z 0: 


WHILE p # len DO WriteChar(out, formir, c + p]: p :» p + ! END: 
WHILE p # wid DO WriteChar(out, " "$ p := p + | END; 


c:= C + len 
END: 
IF r < row THEN p := 0; 


WHILE p # len DO WriteChartout. formlr. c + pl: p := p + 1 END 


END: 
WriteChar(out, EOL): 
rier t+ J 
END; 
WriteCharlout. FF) 
END OutPage: 


PROCEDURE Format: 


VAR beg, cur. end, pos, wds, soc, rem: CARDINAL: 


BEGIN 
beg := 0; cur := 0: 


REPEAT cur ; = cur + | UNTIL bufjcur] = 


REPEAT м5 := 0: beg := beg + 1: 
LOOP 
wds := wds + |; end := cur: 


aa »j. 
a 


IF end = lim THEN spc := 0; rem := 0; EXIT END: 
REPEAT cur := cur + | UNTIL buf|cur| = “5 


IF cur ~ beg > len THEN 
IF wds > | THEN 


spc := (len + beg - endi DIV (wds - 1); 


rem : 
END; 
EXIT 
END 
END: 
pos := 0: 


Пеп + beg — end) MOD (wds - |) 


WHILE pos # len DO formirow, col + pos| := " "; pos := pos + | END; 


pos := 0; 
WHILE beg £ end DO 
form|row, col + pos] := buf|begl: 


IF buf[beg] = "" THEN pos := pos + spc; 
IF rem > О THEN pos :- pos + |; rem ;s rem — | END 


END: 

pos := pos + |; beg := beg + | 
END: 
row i= row + |: 
IF row = maxRow THEN 


IF col  bndCol THEN OutPage: col := 0 ELSE col := col + len END: 


row ‘= Û 
END: 
UNTIL end = lim 
END Format; 


BEGIN col : = 0; row ;= О 
END Layout: 
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the handling of a partially filled form and 
include it in the export list. 

Our submodule, Layout, appears in 
listing 3. Its text has to be included in 
the declaration part of the main 
module. 

Notice the presence of a new 
repetitive LOOP statement. The loop 
statement is used whenever a repetition 
with more than one exit, or no exit at 
all, has to be programmed. The LOOP 
is left whenever an EXIT statement has 
been encountered within the loop 
brackets LOOP and END. It is note- 
worthy that the loop statement makes 
a jump statement (like GOTO) unneces- 
sary. In our example, the loop is left 
when either the paragraph is terminated 
(“emergency exit") or when the current 
word has no room on the current line 
(regular exit"). 

Constant expressions are another 
innovation of Modula-2 over Pascal. 
They are particularly useful for the 
specification of array bounds such as in 
|0 ... maxRow-1| and can also be used 
for the declaration of dependent con- 
stants (e.g., bndRow = maxRow — len). 

Until now, we have underexploited the 
possibilities of our submodule Layout. In 
fact, we have fixed the number of col- 
umns and the column widths as con- 
stants, although the module works cor- 
rectly for arbitrary (appropriate) values 
of these quantities. Let us extend the 
format of input files with an optional 
header line that is initiated by a 
CTLF(6C). СТЕ has to be followed by 
a digit from 1 to 4 indicating the desired 
number of text columns. 

A second modification concerns the 
overall program flow. It is not a good 
idea to terminate the program after hav- 
ing processed a single text file. Instead, 
the program should be ready to process 
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Struduring elements. allow 
and invite software 
designers to group 
declarations and procedures 
into distint modules. 


another file. Hence, we embed our 
previous main program into a WHILE 
statement. We shall specify that enter- 
ing ESC(33C) instead of a filename will 
bring the process to an end. Module In- 
Out exports a variable termCH contain- 
ing the termination character of the 
string read by ReadString. Of course, this 
variable is exported for inspection only. 
See listing 4 for our extended main 
program. 

in listing 4 we find yet another new 
Modula-2 statement. The IF statement 
from Pascal has been extended by the 
ELSIF clause. The meaning and possible 
application of this clause should be ob- 
vious from our example. 

In contrast to our earlier solution, the 
submodule Layout may need to be in- 
itialized several times (ie, each time 
new text is to be processed). The way 
to master this problem is to introduce 
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an explicit initialization procedure; in 
Our case, this procedure is called Init- 
Form, which replaces (and extends) the 
previous submodule body. The body of 
the new submodule is empty. 

With that, however, the responsibili- 
ty for the correct sequence of module 
initialization has passed over from the 
Modula-2 loader to the programmer. 


DIVIDE AND CONQUER 


Since the late 1960s serious program- 
mers have based their software 
development on structured program- 
ming. This means that they have struc- 
tured the dynamic flow of their pro- 
grams such that a procedure call cor- 
responds to each action in the formula- 
tion of the respective algorithm. 
Thereby, the question of where to pro- 
gram all these procedures has not been 
raised or answered "in the declaration 
section of the program.’ This is the 
point where Modula-2 intervenes. As we 
have already seen in the previous sec- 
tion, Modula-2's structuring elements 
alow and even invite the software 
designer to divide and logically group 
the set of declarations and procedures 
into distinct units called modules. 
The consequences of this division 
reach further than expected. Separate 


Listing 4: The main program that has been extended to a) use variables for the 
number of columns and column widths, and b) request a new text file to process after 


completing file output. 
BEGIN 


WriteString("in> “k: ReadStringiname); Write(EOLI: 


WHILE termCH # ESC DO 
Lookup(in, пате, FALSE); 


WriteString(“out> ”'); ReadString(name); Write(EOL); 


Lookup(out, name, TRUE): 
lim := 0: ReadCharlin. ch); 
IF ch = CTLF THEN ReadChar(in, ch); 


IF ch = "1" THEN InitForm(96, 96, 70, 0) 
ELSIF ch = "2" THEN InitForm(46, 49, 70, |} 
ELSIF ch = "3" THEN InitForm(30, 33, 70, 2) 
ELSIF ch = "4" THEN InitForm(22. 24. 70, 3) 


ELSE InitForm(96, 96, 70, 0) 
END; 


REPEAT ReadChar(in. ch) UNTIL ch « EOL; 


ReadChart(in, ch) 
ELSE InitForm(96, 96. 70. O} 
END: 
WHILE NOT in.eof DO 


WHILE ch # EOL DO lim :- lim + I; buf[lim] := ch; ReadCharíin, ch} END: 
lim :z lim + 1; bufllim] := " “; ReadCharlin. ch}: 
IF ch = EOL THEN Format: lim := 0; ReadChariin. ch) END 


END: 
OutPage: 
Close(iny: Close(out); 


WriteStringt"in2- "; ReadString{name); Write(EOL) 


END 
END Forrnatter. 
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compilation is one new aspect. It is a 
small step from encapsulating a pro- 
gram part within a main module to com- 
pletely removing this part from its en- 
vironment and defining it as auto- 
потоци. In fact, the Modula-2 compiler 
accepts autonomous modules as com- 
pilation units and performs full com- 
patibility checking across module 
boundaries. 

But Modula-2 goes one step further: 
separate modules can be split up into 
a definition and an implementation 
part. The definition part defines the 
module from a functional point of view, 
while its implementation companion 
lays down the methods used to realize 
these functions or to represent data. 
The definition part can be regarded as 
a separately stated (and compiled), ex- 
tended export list. 

This concept clearly opens a new 
door for software engineers. They may 
define centrally the components of 
large software systems in a concise and 
unified way and leave the implementa- 
tion to a team of programmers. 

It is crucial to separate compilation 
that imports must always refer to defini- 
tion (parts of) modules. An important 
consequence of this is that recompila- 
tion of an implementation (part of a) 
module does not influence the modules 
clients. However, the recompilation of 
a (modified) definition part can trigger 
a chain reaction of which the extent is 
determined by the number of importa- 
tions in dependent definition modules. 
It is therefore a good idea to minimize 
imports in definition modules. 

Let us illustrate all that by two ex- 
amples: a compiler and an editor. Think 
of the compiler as being designed ac- 
cording to the method of recursive de- 
scent. The different parts in recursive- 
descent compilers are known to be 
closely interwoven. On the other hand, 
we have seen that modularization 
essentially amounts to a textual splitting 
of the program. Hence, modularizing a 
compiler has to be a difficult undertak- 
ing. Nevertheless, some functional units 
can be extracted: lexical analysis (scan- 
ner) syntactical analysis (parser). 
generating of the symbol table and 
type checking and code generation. We 
shall assign each of these functional 
units to a separate module. 


These modules are obviously tightly 
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coupled. They all rely on a central and 
dynamic data structure: the symbol 
table. How can this common data struc- 
ture (ie. the respective data types) be 
presented to the different modules? The 
solution is to place the description of 
the data structure itself into a module, 
a so-called data-type module. This data 
module constitutes a common base that 
must be imported by any module that 
participates in the handling of the sym- 
bol table. Notice the contrast to our first 
example: there, a public procedure 
operated on a private and hidden data 
structure. Here, private and public pro- 
cedures operate on a common and 
public data structure. 

What can be hidden at all in our com- 
piler modules? Methods is the answer. 
Consider, for example, the symbol-table 
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generator. Listing 5 is an excerpt from 
its definition module. 

ObjPtr. ObjClass, StrPtr. and StrForm are 
data types which are imported from the 
data module, NewScope and CloseScope 
open and close scopes, and NewOhbj and 
NewStr are procedures to create new en- 
tries in the symbol table. Find and Find- 
Field search for objects with a given 
name, InitTableHandler initializes explicitly 
the table handler. and EndTableHandler is 
the termination procedure for this 
module. We emphasize that no informa- 
tion is given about methods. It is left 
open, for example, which strategy is ap- 
plied and whether a certain object is 
searched with a linear or a binary 
search. 

Only the implementation module in 
listing 6 lifts the veil of secrecy. 


Listing 5: TableHandler, the definition module from a symbol-table generator. 


DEFINITION MODULE TableHandler: 


FROM Datalypes IMPORT ObjPtr, ObjClass, StrPtr. StrForm: 


EXPORT QUALIFIED Scope. 


NewScope, CloseScope. NewObj, NewStr. Find. FindField. 


InitTableHandler, EndTableHandler; 


VAR Scope: ObjPtr: («header of scope located by Finde) 


PROCEDURE NewScopelkind: ObjClass): ObjPtr: 


PROCEDURE CloseScope; 


PROCEDURE NewObj(id: CARDINAL: class: ObjClass): ObiPtr: 


PROCEDURE NewStr(form: StrForm): StrPtr; 


PROCEDURE Find{id: CARDINAL): ObjPtr; 


PROCEDURE FindField(id: CARDINAL; rec: StrPtr): ObjPtr: 


PROCEDURE InitTableHandler: 
PROCEDURE EndTableHandler: 
END TableHandler. 


Listing 6: TableHandler, the implementation module that contains the logic (see 


also listing 5). 


IMPLEMENTATION MODULE TableHandler: 


FROM Data IMPORT ObjPtr, Object, ObjClass, StrPtr, Structure, StrForm; 


PROCEDURE Find(id: CARDINAL): ObjPtr: 


VAR objx: ObjPtr: 
BEGIN Scope := topScope: 


LOOP objx := FindInScope(id. Scope): 


IF objx # NIL THEN EXIT 


ELSIF Scopet.kind = Module THEN 
objx := Findimport(id. Scope). 


IF objx = NIL THEN objx := FindiInScopetid. universe) END ; 


EXIT 
ELSE Scope := Scopet.base 
END 
END: 
RETURN објх 
END Find; 


END TableHandler. 
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Figure 2 shows the modular structure 
of our compiler in graphical represen- 
tation. An arrow from module "M" to 
module “N” indicates that “N” imports 
"M" (ie, "N" depends on the definition 
module of "M"). 

It is noteworthy that most multipass 
compilers show, from the point of view 
of time, a similar structure—first pass, 
lexical and syntactical analysis; second 
pass, table generating; third pass, type 
checking; and fourth pass, code gen- 
erating. However, the spatial and tem- 
poral structures must not be mixed up 
(see figure 3). 

Our second example of separate com- 
pilation is a text editor. In contrast to 
compilers, editors are interactive pro- 
grams. Their dynamic flow is typically 
action oriented. Actions influence the 
text document's contents and, there- 
fore, its representation on the display. 
This knowledge may result in the at- 
tempt of a modularization seen in figure 
4. 

But the display handler has to rely on 
the document handler. In fact, the docu- 
ment handler can be regarded as an 
abstract file system delivering a stream 
of characters and formatting informa- 
tion to the display. So we have mutual 
imports between the document and 
display handler. 

Although this situation does not lead 
to a conflict as long as mutual import 
doesn't occur between definition 
modules, it indicates that the coupling 
of the two modules is too tight. A fun- 
damental rule states that the "thinner" 
the interface between modules, the bet- 
ter the modularization. 

In our example, we shall remedy the 
situation by eliminating the arrow from 
the display to the document handler 
and replacing it with an arrow from the 
display to the command interpreter (see 
figure 5). 

This modification has some desirable 
consequences. First, the command in- 
terpreter can directly pass over display- 
oriented commands—such as scrolling 
the text—to the display handler without 
primarily involving the document 
handler. The second consequence is of 
even greater importance: the document 
handler is now freed from its depen- 
dence on the display. Therefore, it can 
also be imported by modules that pro- 
cess the text in a different way, say, by 

(continued) 
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and System 8 
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Its unique modular interlocking 
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impact-resistant module conveniently 


Circle 18 on inquiry card. 


Ain 2 2 
DISKISANIC 
aw WS Ft 


Why settle for less? Give your 
valuable diskettes the protection they 
deserve. Buy a Bank. Buy a DiskBank. 
The DiskBank System. 


AMARAY 


AMARAY CORPORATION 
2251 Grant Road, Los Altos, CA 94022 
(415)968-2840 Telex 171627 Amaray-Lios 


TUTORIAL 


TypeChecking ; 
CodeGenerator | TableHandler 


Figure 2: A representation of the modular structure of the compiler example. TRe arrows 
‘from one module to another indicate that the latter imports the former. 


Pu TypeChecking 
EX TableHandler 


Modular one-pass compiler 
(Frequent switching of activity between modules) 


1 


Four- pass compiler 


Figure 3: A one-pass compiler (3a) as contrasted to a four-pass compiler (36) over t time. 
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a printing program or by an off-line 
statistics program. 


FROM PROGRAM COMPONENTS 
TO LIBRARY MODULES 

We have seen that a specific module 
can be used by different programs. This 
thought naturally leads to the notion of 
a module library. The fact that the word 
library stands for a collection of books 
tempts me to create the word modulary 
for a collection of modules. Actually, in 
a Modula-2 environment even the 
operating system is simply a collection 
of basic and usable modules. The sharp 
boundary that separates system and ap- 
plication software thus becomes even 
less distinct. 

Most of the features that do not 
belong directly to the programming lan- 
guage but are indispensable for real 
programming, such as I/O (input/output) 
string handling and process scheduling, 
are transferred to modules in Modula-2. 
On one hand this relieves, and also 
generalizes, the language and, on the 
other hand, increases its flexibility. 
Figure 6 shows an example of a hier- 
archy of Modula-2 library modules. 

When designing a library module, the 
question of which facilities should be 
made available is paramount. If the set 
of offered procedures is too com- 
plicated, then most users will create 
their own modules; if the procedures 
are too simplistic, they are again dis- 
Satisfied. Our goal is to find the “golden 
mean.” 

We can summarize our experience 
relating to this quest in the following 
guidelines. We recommend that the 
library-module designer obey these 
rules. 


GUIDELINE 1 


Do not export complex procedures 
from your library module (ie. pro 
cedures with a large number of explicit 
or—even worse—implicit parameters 
and assumptions). Instead, export the 
atoms of complex operations as in- 
dividua. This gives the user of your 
module the chance to "tailor" the 
operation as a whole to his requests. 
For example, assume that a mouse- 
handling module offers a procedure 
TrackMouse to track the mouse until a 
mouse button has been pressed or a 
character typed. This procedure would 
(continued) 
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for low signal measurements. The 
sweep speeds for fast logic fami- 
lies. And delayed sweep for fast, 
accurate timing measurements. 
All scopes are UL Listed and CSA 
approved. 


You can order, or obtain 
literature, through the Tek 
National Marketing Center. Tech- 
nical personnel, expert in scope 
applications, will answer your 
questions and expedite delivery. 
Direct orders include comprehen- 
Sive 3-year warranty", operator's 
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manual, two 10X probes, 15-day 
return policy and worldwide ser- 
vice backup. 
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Tektronix 
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satisfy all users N who agree to use this 
termination condition and to give away 
program control during the tracking 
loop. 

But what about user A who wants the 
loop to stop when the left mouse 
button has been pressed, or user B who 
wishes to keep the cursor on a grid. or 
user C who wants to make the shape of 
the cursor depend on its location on the 
display? (See listing 7 for the general 
and specific cases of "mouse tracking:’) 

They would prefer two exported pro- 
cedures, GetMouse and DrawCursor. 


GUIDELINE 2 


lf complex objects are to be handled by 
your module, divide it up into several 
physical modules or groups of modules, 
each of them operating on the objects 
at a different level of abstraction 
(“distributed processing’). This enables 
your modules client not only to import 
a suitably restricted set of operations, 
but also to select the entry level to the 
module set, i.e., the level of abstraction 
on which he wants to have the objects 
handled. 


Command 
Interpreter 


Document 
Handler 


Display 
Handler 


Figure 4: Our first effort to modularize the 
text editor leads to mutual imports between 


the document and display handler modules. 
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Moreover, later modifications in the 
definition can be restricted to individual 
modules in the set, thus reducing the 
number of user modules that have to 
be recompiled. 

For example, the window handler 
base Windows (see figure 6) handles win- 
dows as a whole. It merely operates on 
the graph of their global overlapping 
hierarchy and completely disregards 
contents. By contrast, module TextWin- 
dows exports procedures to write text in- 
to the windows. 


GUIDELINE 3 


Assume again that your library module 
handles complex objects. If the max- 
imum number of objects to be simulta- 
neously handled is sufficiently small, 
identify each object by a number; for 
instance, define a subrange as object 
type. Thus, each user may store that in- 
formation about the objects that is rele- 
vant for his sphere of activity in a 
private table that is indexed by the data 
type (distributed data). 

Alternatively, a pointer type could 
have been chosen as object type. In 
such a case, each object points to its 
descriptor record. As the object descrip- 
tors are public, they cannot be effective- 
ly protected. This somehow contradicts 
the module concept. In fact, Modula-2 
offers the possibility of hiding a type. 
A hidden (or abstract) type is defined 
in the definition module without struc- 
ture indication and declared in the cor- 
responding implementation module 


(normally as a pointer). But hidden ob- 
ject types restrict the handling of the 
objects strictly to the module. 

In the case under discussion, the 
subrange is preferable to a pointer type 
(be it hidden or not) as the latter 
demands fixing the descriptor record 
once and for all (see listing 8). 


GUIDELINE 4 


If you design a library module that 
handles objects of a certain category, 
you may decide to include a merely 
restricted set of (universal) operations. 
If so, make use of the Modula-2 pro- 
ceduretype parameter mechanism to 
enable the user to install his own pro- 
cedures. Thereby, the range of poten- 
tial users of your module can radically 
be enlarged without its size and com- 
plexity being increased. Procedure-type 
parameters make it possible to keep 
away details from a module. Keeping 
away details is somehow dual to hiding 
details in the module. 
If a default procedure is provided for 
a certain operation, this procedure 
should be exported to enable the user 
to reassign the default whenever re- 
quired. For example, the procedure 
OpenWindow in module Windows ex- 
pects as parameter a procedure which, 
upon calling, restores the contents of 
the window. The window handler calis 
this procedure whenever restoration of 
this window becomes necessary (see 
listing 9). 
(continued) 
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Figure 5: Our second effort to modularize the text editor frees the document handler 
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CONCURRENCY Listing 7: Four types of users and their respective use of the procedures GetMouse 
Concurrent processes have a particular | 4 DrawCursor. 
attraction for software engineers. The User N: ET Erai id er x yl: 
aspect of parallelism opens up the pure- dtu m a mon SPA aen 
ly sequential world of ordinary pro- 
gramming. We shall distinguish between User A: eid ey > d: 
| f M : rawCursor(x, y; BusyReadic 
genuine and logical concurrency. "Genuine UNTIL (left IN buttons) OR (ch # 0C: 
concurrency" implies that several pro- 
cessors are available to execute a pro- User B: REPEAT GetMouselbuttons, x, у): 


DrawCursorix DIV unit«unit. y DIV uniteunit); BusyReadich) 


gram: this is not usually the case these UNTIL (buttons # 11) OR ich # OC} 


days. "Logical concurrency" is of much 
greater importance. In Modula-2, an User C:REPEAT REUS х, у): 

Д ; IF x « wid THEN SetPatterniprivate) ELSE ResetPattern END: 
autonomously running process is called Е ЭТУ ШЕГИ! 
а corouline. mE UNTIL (buttons # {}) OR ich # OC): 

You can create coroutines in your 
Modula-2 program using the standard 
procedure NewProcess. Each coroutine | Listing 8: An example of a hidden (or abstract) type. 
is controlled by a procedure. In a way, —————— 

a coroutine is an "instantiation" of its TYPE Window: («hidden type») 
(continued) 
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Figure 6: The structure of Modula-2 programs that use the display software library modules. 
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procedure. The essence of the co- 
routine concept is that control can be 
transferred between the different co- 
routines. When your program calls the 
standard procedure TRANSFER with 
parameters p and q (both of type PRO- 
CESS), control is passed from p to q. 
Thereby, the current state of the co- 
routine p is saved and coroutine q is 
reactivated in the state of its previous 
interruption. 
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Whenever a coroutine of a program 
terminates, ie. its procedure terminates, 
then the program itself terminates. 
Therefore, procedures of auxiliary co- 
routines are typically embedded into an 
(infinite) LOOP. . . END loop. such that 
program termination is controlled by 
the main process, ie, the coroutine 
created by the program loader. 

Let us elucidate the coroutine with a 
program that creates reservation lists. 


Listing 9: The default procedure OpenWindow will restore the contents of the win- 


dow when needed. 


TYPE RestoreProc - PROCEDURE(Window]: 
PROCEDURE OpenWindow(VAR wdw: Window; xyw.h: CARDINAL: Repaint: RestoreProc): 


Listing 10: Procedure GenList, which creates reservation lists, demonstrates the use 


of coroutines in Modula-2. 


PROCEDURE GenList: 
CONST lim = 20; 
VAR I, j. К, entry: CARDINAL; 


list: ARRAY |0..50] OF RECORD name, next: CARDINAL END: 


BEGIN 


listlO]J.name = Û; listjO|.next := l; («sentinel») 
= 0; [«sentinel«) 


listi].name := ¥: list[[].next := 
entry := 2; («create alphabetic list.) 
LOOP 

IF entry = lim THEN EXIT END: 

> GetRegistration: 

IF name = 0 THEN EXIT END: 

listlentry|.name := name: 

k := 0; («insert iteme} 

LOOP 

і := list{list}k|.next|.name: j := 


ame 
WHILE {bufli] = Бибі) & bufi # ОС) OR (Бий # OC} DO 


іс= i+ l:ij:i=j + | 
END; 
IF buf[il 2» бий) THEN EXIT END: 
k := list[k].next 
END: 


list(entry|.next := list|k|.next: list(kj.next := entry: 


entry :x entry + | 
END: 
IF entry = 
LOOP 
» GetRegistration; 
IF name = Û THEN EXIT END: 
list (entry|.name :- name; 
entry :z entry + | 
END 
END; 
(«print list») 
k := list[O].next: 


WHILE list[k.next # O DO i := list]kl.name; 


lim THEN («create chronological liste) 


WHILE Би] # OC DO WriteChar(out, Һа: i :2 i + 1 END: 


WriteChar{out, EOL): 
k ¿= list{k].next 
END: 
WriteCharlout. EOL): 
k := lim: 


WHILE k < entry DO i := listlk|.name: 


WHILE buflil # ОС DO WriteChartout, Бий}; i := i + 1 END: 


WriteChar(out, EOL); 
kim k + | 
END: 
WriteCharlout, FF) 
END GenList; 
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Assume that different courses in infor- 
matics with restricted attendance were 
announced. Students are accepted ac- 
cording to the sequence of their 
registration. 

We shall design the program so that 
it accepts chronologically ordered reser- 
vations stored on a text file in. A reser- 
vation is a pair of the desired course 
(0-9) and the student's name. As long 
as the number of applicants for a course 
has not yet reached the limit, the name 
of each new student is alphabetically in- 
serted into the main list of that course. 
Additionally our program maintains a 
standby list for each course containing 
the names of surplus applicants. Ob- 
viously the standby lists have to be 
chronologically ordered. 

Of course, the process of generating 
(and printing) the two lists is exactly the 
same for each course. We shall for- 
mulate it as a procedure GenList. Notice 
that name is in fact an index into a name 
buffer buf and that name = O signals ter- 
mination. See listing 10. 

Let us emphasize again that this pro- 
cedure describes the whole process of 
generating and printing the two lists of 
an individual course in a very coherent 
way. Hence, we should try to find a for- 
mulation that does not force us to split 
up the procedure—for technical rea- 
sons—into smaller portions. 

In fact, assigning a coroutine to each 
course—with GenList as controlling 
procedure—is an elegant way of for- 
mulating our program. The main pro- 
cess shall activate the respective co- 
routine whenever it has read a new 
reservation item from the input file. The 
coroutine will transfer contro! back to 
the main process when it is ready to ac- 
cept a new registration. 

You can obtain the final form of Gen- 
List by simply embedding the pro- 
cedure body into a LOOP. . . END loop 
and replacing GetRegistration (marked 
with a >) by TRANSFER (handler|cur|, 
main). 

The crucial thing for the main process 
to do is reading reservations from the 
input file, one after the other, and pass- 
ing control to the appropriate course 
handler (see listing 11). 

Notice that all process-oriented types 
and procedures stem from a standard 
module SYSTEM. This module can be 


regarded as the interface between 
lcontinued) 
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customize and update your data base 
application without being an experi- 
enced programmer. 

When you introduce your IBM® 
PC or compatible to Revelation, 
you'll see it change into a friendly 
brute that can communicate with 
other computers. Also featured is a 
hybrid full-structured programming 
language with an interactive debug- 
ging tool for serious development 
work. 

Besides bringing the power, speed 
and flexibility of a minicomputer to 
your PC, Revelation works with 
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MS/DOS™ so you can use all the 
popular microcomputer software 
packages with the applications you 
develop. 

Indeed, Revelation is easy to get 
along with. A veritable gentle giant. 
But, you need to know more before 
you decide to buy what may become 
your most valuable business tool. 

So call us at (206) 824-9942 and let 
us arrange for you to see what we've 
got here. 


MS/DOS" of Microsoft Corp. IBM PC Registered 
TM of International Business Machines Corp. 
PICK Operating System™ of PICK SYSTEMS, 


Seattle, WA 98188, (206) 824-9942 
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Modula-2 and the system. SYSTEM also 
exports a type ADDRESS. An object of 
type ADDRESS is a pointer to a 
memory-word. (The type WORD is also 


Listing 11: Module Lists reads a reservation item from the input file and then 
invokes the respective coroutine handler. 


MODULE Lists: 
FROM SYSTEM IMPORT ADDRESS, PROCESS, NEWPROCESS, TRANSFER: 
FROM Program IMPORT AllocateHeap: 

FROM FileSystem IMPORT File, Lookup. Close, ReadChar, WriteChar: 
FROM InOut IMPORT ReadString. Write, WriteString: 


CONST EOL = 36C; FF = 14C: (»form-feed») 

VAR buf: ARRAY (0..10000] OF CHAR; 
name, i, cur: CARDINAL; ch: CHAR; A: ADDRESS; 
main: PROCESS; handler: ARRAY [0..9] OF PROCESS: 
in, out: File; fname: ARRAY [О..31] OF CHAR; 

BEGIN 
buf(O|] := OC; buf|I] :z 255C: buf[2] := OC: i:= 3: 
FOR cur :z 0 TO 9 DO 


A ‘= AllocateHeapi400); NEWPROCESS(GenList, A, 400, Һапаіегісиг]) 


END: 
WriteStringl in» ”); ReadString(fname); Write(EOL): 
Lookuplin, fname. FALSE): 
WriteString(‘out> "); ReadString(fname); Write(EOL); 
Lookuplout. fname. TRUE): 
ReadChar(n, ch): 
WHILE (ch >= “O") & (ch <= "9") DO 
cur := ORD{ch) - ORD{"0"): name := i; 
ReadCharlin, ch); ReadChar(in, ch): 
WHILE |CAP(ch) >= “A’) & (CAP(ch] <= "Z") DO 
Бибі ;= ch; i :z | + Е. ReadChar(in, chi 
END: 
bufli] :z ОС; i: i+ 1; 
TRANSFER(main. handlericur]); 
ReadChar(in. ch) 
END: 
name : = 0; 
FOR cur := 0 TO 9 DO TRANSFER(main. handler(cur]) END; 
Closeiin}; Closetout) 
END Lists. 
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exported from SYSTEM.) 

Each coroutine is connected with a 
memory section where its variables are 
allocated. Beginning and size of this sec- 


tion have to be specified as parameters 
of NEWPROCESS at the time of creating 
the coroutine. [n our example, we have 
called procedure AllocateHeap of an- 
other low-level module Program to 
reserve the desired amount of storage 
(400 bytes). 

Notice finally that the standard func- 
tion CAP returns the uppercase variant 
of its character argument. 


SUMMARY 


Modula-2 is a modern programming 
language invented for the development 
of large software systems. The module 
is a new structuring tool, comparable in 
its relevance with the procedure and 
locality introduced by ALGOL and 
Pascal. Although conceptually simple, 
the module has proven to be surprising- 
ly difficult to master. On the other hand, 
the modular way of thinking has far- 
reaching and unexpected conse- 
quences, even for the design of oper- 
ating systems and for computer archi- 
tecture. r 
The coroutine concept of Modula-2 
allows processes to be coherently for- 
mulated as procedures. Coroutines are 
a kind of dynamic counterpart to 
modules. In contrast to modules, pro- 
cedures can be instantiated. Thus, 
thanks to a mechanism to transfer con- 
trol between coroutines, different in- 
stances of the same procedure may 
simultaneously be alive. 8 
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LILITH AND 
MODULA- 


BY RICHARD OHRAN 


A case study of high-level-language processor design 


THE LILITH IS a specialized computer 
(called an engine) designed specifical- 
ly to execute Modula-2 programs. Its 
specialization makes it fast and efficient 
with Modula-2. It would not be par- 
ticularly effective as an engine for pro- 
gramming in other high-level languages. 
such as FORTRAN or BASIC. 

The Lilith achieves its exceptional per- 
formance through a combination of an 
efficient architecture specifically tailored 
to Modula-2 and a hardware implemen- 
tation of that architecture that further 
enhances performance of the system. 


THE HISTORY OF 
THE LILITH COMPUTER 


The driving force behind Modula-2 and 
the Lilith computer was Niklaus Wirth, 
the designer of Pascal. Wirth's own ac- 
count of the development of Modula-2 
and the Lilith appears in this issue (see 
"History and Goals of Modula-2;' page 
145). 

After the Modula-2 language had 
been defined. the team's hardware 
engineers began work on the comput- 
ing engine that was to support Modula- 
2: the Lilith computer. Two overriding 
goals shaped the design of the Lilith: 


e to provide efficient support for the 
programming language Modula-2 

* to provide a flexible and advanced 
user interface so that the computer 


would be an effective single-user 
workstation 


As it turned out, these two goals were 
compatible. 

The efforts to design a machine that 
was particularly suited for Modula-2 
were based upon earlier, similar proj- 
ects. Early in Pascal's history, efforts at 
the ETH (the Swiss Federal Institute of 
Technology) in Zürich to transport 
Pascal from Control Data systems to 
other computers led to the develop- 
ment of the P-machine architecture. (Ken 
Bowles, then at the University of Califor- 
nia at San Diego, took a version of the 
P-machine compiler and added an oper- 
ating system to it to make the UCSD 
p-System.) 

The P-machine was a specialized ar- 
chitecture particularly well suited for 
Pascal. This architecture has been wide- 
ly used as a mechanism for producing 
portable code, which is then interpreted 
by the host processor. The P-machine 
perhaps should have been given a more 
glamorous name; as it stood, it was 
never widely accepted as the elegant 
Richard Ohran (950 North University Ave., 
Provo, UT 84604) is director of the Modula 
Research Institute and assistant professor of com- 
puter science at Brigham Young University. In 
addition to Lilith, he devotes his spare time to 
table tennis, motorcycles, and amateur radio. 


machine architecture that it was. 

The architecture designed for Modula- 
2 (called the M-machine) is similar to 
this idealized Pascal architecture, except 
that the M-machine is specifically de- 
signed for high-performance execution 
of Modula-2 programs. Only those in- 
structions that would be useful to the 
Modula-2 compiler have been included 
in its instruction set. Instructions that 
would benefit only the assembly-lan- 
guage programmer have been left out— 
no excess baggage. 

Another important part of the Lilith's 
performance is its user interface, on 
which the greatest influence was Wirth's 
experience with the Xerox Alto during 
a sabbatical spent at Xerox's Palo Alto 
Research Center. The Alto computer 
had a bit-mapped display and used a 
mouse for rapid cursor positioning. 
These strong features of the Alto, with 
some improvements that support the 
display without sacrificing performance, 
help make the Lilith an effective and 
flexible workstation. 


M-CODE: LILITH'S 

INSTRUCTION SET 

One of the advantages the Lilith has 

over other computer systems that sup- 

port Modula-2 is the carefully designed 

instruction set of the M-machine. The ef- 

fectiveness of any computer processor 
(continued) 
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depends in large measure upon its in- 
struction set. If the instructions are in- 
adequate for the job, performance is 
poor. Conversely, if there are many in- 
structions that are not used by the com- 
piler, performance is likely to be poor 
because extra instructions mean extra 
bits, which must be moved and tested. 
The Lilith engine has only 256 careful- 
ly chosen instructions: the language 
constructs of Modula-2 map neatly to 
the Lilith's instruction set, without extra 
instructions to add fat to the processor. 

The size of an object-code program 
is a good measure of its execution 
speed. (For this reason, whenever a 
benchmark test is done, the size of the 
program object code is usually listed 
along with the execution times.) Note 
that the size of the code is a relative 
measure of the number of instructions 
required to execute a certain program. 

M-code, the Lilith's instruction set. is 
dense: few instructions are required for 
each Modula-2 language statement. 
PDP-11 code for a Modula-2 program is 
typically three times the size of M-code 
for the same Modula-2 program. With 
other aspects equal (ie.. clock speed, 
memory cycle), Lilith would be faster 
than the PDP-11 because fewer instruc- 
tion executions would be required to ac- 
complish the same task. The Lilith's high 


LILITH 


code density is achieved through use of 
an expression evaluation stack, several 
addressing schemes, and short instruc- 
tions for performing sophisticated high- 
level operations. 


STACK ARCHITECTURE 


One reason for the Lilith's high code 
density is that the M-machine is a stack 
machine. The elegance and simplicity of 
stack architectures for higher-level-lan- 
guage programs is well known (see ref- 
erence 1). Effectively implemented stack 
machines are faster than register-based 
machines because stack machines need 
fewer instructions. 

The Lilith engine has an expression 
stack used for calculations and also 
organizes its main memory as a stack. 
Using an expression stack eliminates 
the need for user-accessible registers 
because stack operations simply pop 
operands off the stack and push the re- 
sult back on the stack. Of course, no ad- 
dress is associated with the expression- 
stack operations for the same reason. 
This means that operations on the ex- 
pression stack use only single-byte in- 
structions and are, therefore, fast. The 
stack organization of main memory ef- 
ficiently supports procedures and block 
structure. The result of the Lilith engine's 
stack organization is a reduction in the 


number of instructions needed to sup- 
port the constructs of the Modula-2 lan- 
guage. 


M-MACHINE ADDRESSING 
SCHEMES 


To keep data addresses as short as pos- 
sible, the M-machine uses several ad- 
dressing modes, depending upon the 
type of data being referenced. In gen- 
eral, data is referenced by very short ad- 
dresses (4 or 8 bits). The arithmetic and 
logical instructions require no address 
because they reference the expression 
evaluation stack. Only in the case of in- 
direct reference and external data (from 
another module) does the M-machine 
use a I6-bit address, The result of using 
several addressing modes depending 
upon the needs of the instruction is that 
the most commonly used instructions 
are the shortest and the less common- 

ly used instructions are longer. 
Because of the frequent use of short 
addresses (see the text box, "The 4-bit 
Constant"), the average length of the M- 
instructions in a typical program, in- 
cluding op code and data address, is 
only 10 bits. The overwhelming majori- 
ty of M-codes in a typical program are 
only 1 byte long. It takes only a small 
number of bits to instruct the Lilith 
(continued) 


The 4-bit Constant 


ne of the unique features of the 
Lilith's instruction set is its use 
of 4-bit constants embedded in 
a byte along with a 4-bit op code. It may 
seem that a constant of only 4 bits is so 
small that it would be useless. In fact. 
because a single byte with an embedded 
4-bit constant can often be made to serve 
instead of a 2-byte instruction, the use of 
4-bit constants reduces code size. The 
ability of the Lilith engine to effectively 
use 4-bic constants is partly responsible 
for the Lilith engines compact code. 
Four-bit embedded constants are used 
in at least four ways: 1) for loading a con- 
stant value onto the stack: 2) for loading 
and storing a procedure's local variables: 
3) for calling procedures within a given 
module; and 4) for referencing fields 
within a record. In each case, using a 4-bit 
constant embedded in the same byte 
with the instruction allows something that 
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would normally require at least 2 instruc- 
tion bytes to be accomplished with only 
1 instruction byte. 

Of course, 4-bit constants are limited 
to values within the range 0 to 15. How- 
ever, consider how useful it is to be able 
to load a small value onto the stack with 
a single-byte instruction. Such small con- 
stant values are often used for increment- 
ing and comparisons. 

When employed as the address of a 
local variable, a 4-bit value can be used 
to access the first 12 local variables in a 
procedure (the number is 12 rather than 
16 because the four-word procedure ac- 
tivation record described in the text oc- 
cupies words 0 to 3). Procedures often 
have 12 or fewer items of local data. For 
such procedures, the Lilith engine can 
load and store all local data within that 
procedure with single-byte instructions! 

In a similar way, a 4-bit value can be 


used to select one of the first 16 pro- 
cedures in a module. Often, modules 
have fewer than 16 procedures. As with 
manipulating local data, embedded 4-bit 
constants make most procedure calls on 
the Lilith unusually concise. 

When a structured variable is used in 
Modula-2, it is frequently referenced 
through the use of a pointer address 
loaded onto the expression evaluation 
stack. For subfields of a record so ad- 
dressed, Lilith offers a selection of short 
instructions with embedded 4-bit offsets 
to provide quick and efficient access. 
Many other situations in Modula-2 pro- 
gramming also use this technique. 

The Lilith's use of the 4-bit constant is 
partly responsible for the fact that over 
70 percent of the instructions in a typical 
Lilith program are only 1 byte long. This 
means that the code for a Modula-2 pro- 
gram on the Lilith is short and also fast. 
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engine (see reference 3). 

One of the ways the Lilith engine 
achieves such short addresses is that 
the M-machine does not use absolute 
addressing (see table 1). Both local and 
globai data are addressed by offsets to 
base registers. Indirect addressing is 
done by adding an offset to the top of 
stack, and external addressing (for data 
in other modules) is done by adding an 
Offset to a pointer to the appropriate 
module's data space. Using offsets in- 
stead of absolute-addresses means that 
instructions usually need only 8 address 
bits (rather than 16). While many com- 
puters make use of base registers and 
offsets to calculate actual addresses, the 
Lilith engine automatically updates the 
base registers whenever the context is 
changed. This means that the address- 
ing schemes are both short and effi- 
cient. 


SHORT ADDRESSES SPEED 
PROCESSING 


The advantage of the Lilith engine's 
multiple addressing modes is that there 
is no need to supply insignificant ad- 
dress bits as part of an instruction as 
would be the case if there were only 
one long address used at all times. Be- 
cause the most common instructions 
use either no address (because they ad- 
dress the stack) or only a 4-bit address, 
M-code is unusually concise. This 
means that the processor spends more 
time doing useful work because it does 
not have to fetch as many bits for its in- 
structions as most computing engines. 


HIGH-LEVEL INSTRUCTIONS 


The Lilith engine provides a number of 
sophisticated, high-level instructions, 
which speed the execution of some of 
the syntactic constructs of Modula-2. 
These instructions include context 
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switching (transferring to a coprocess), 
FOR and CASE statements, and pro- 
cedure calls. 

As an example. let's consider the pro- 
cedure call. Procedure calls in Modula-2 
are more complicated than procedure 
calls in FORTRAN, for instance. Rather 
than simply saving the address to return 
to when the procedure terminates, 
Modula-2 requires the creation of an ac- 
tivation record whenever a procedure 
is called. This record includes not only 
the return address, but also information 
about where the procedure call came 
from, a link to global data accessible 
from inside the called procedure (this 
is determined by Modula-2'7 scope 
rules), and the priority of the module 
containing the procedure (this is impor- 
tant when handling interrupts). 

In order to effectively support 
Modula-2, any processing engine must 
provide this relatively complex activa- 
tion record for each procedure call. If 
the M-machine needed many instruc- 
tions to perform all the operations as- 
sociated with building a procedure ac- 
tivation record, procedure calls would 
be slow. However, the Lilith engine 
builds the activation record with a 
single I-byte instruction. The processor 
takes care of all the associated memory 
references and data manipulations with- 
out the need for detailed instructions. 
By comparison, the 8088 processor 
used in the IBM PC would require per- 
haps a dozen bytes of instructions to 
perform the same task. 

Perhaps the crowning example in the 
Lilith of a concise instruction for per- 
forming a sophisticated task is the co- 
routine transfer. Coroutine transfers are 
the basis for multiprogramming. In a co- 
routine transfer, one process (program) 
is suspended at some point and an- 
other process is started. Such a trans- 


Table 1: M-machine instruction formats. The Lilith takes advantage of proven 
principles of stack architecture and addressing from base registers. The Lilith engine 
uses six different instruction formats to ensure that instructions are never longer than 


necessary (see reference 4). 
Class Size Format 


| byte 

2 bytes [op | n ] 

2 bytes [op | m ] 

3 bytes 
3 bytes 


Implicit 
Immediate 
Local 
Global 
indirect 
External 


1 byte 
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Location of Data 


Expression Stack 

n is data or offset to data 
Data at Lregister + n 
Data at Grregister + n 
Data at Top Of Stack + n 
At Frame table m offset n 


fer involves a complete change of con- 
text. The Lilith engine accomplishes a 
coroutine transfer with a 2-byte instruc- 
tion. 


HARDWARE PERFORMANCE 
ENHANCEMENT 


The Lilith computer is more than an im- 
plementation of a well-conceived ar- 
chitecture. It is effective hardware that 
makes the most of its architecture. ] pre- 
sent here five crucial elements of the 
Lilith implementation of the M-machine. 
which improve the overall performance 
of the system significantly: the imple- 
mentation of the expression stack, 
masking the data portion from a [-byte 
immediate-type instruction, an unusual 
memory configuration, a special instruc- 
tion fetch unit, and a special barrel 
shifter, 


BIPOLAR EXPRESSION STACK 


In the past, stack machines often used 
a reserved part of main memory for 
evaluating expressions. This type of im- 
plementation has been considered 
slower than using registers (even though 
stack machines use fewer instructions) 
because it requires many references to 
main memory, and main memory is 
much slower than registers. In order to 
get around this speed problem, the 
Lilith (like the Burroughs and Hewlett- 
Packard stack machines) uses a small ar- 
ray of fast bipolar registers to imple- 
ment its expression stack. 

Because the Lilith implements the M- 
machine's expression stack with very 
fast registers that are connected to the 
2901 bit-slice processors so that the top 
two operands on the stack are always 
accessible, all basic stack operations are 
performed in a single microcycle (150 
nanoseconds). Basic stack operations 
include PUSH, РОР AND, OR, addition, 
and subtraction. The M-machine uses 
an expression stack to reduce the 
number of instructions needed to sup- 
port the Modula-2 language; the hard- 
ware implementation of the M-machine 
stack makes the most of the architecture 
by making stack operations very fast 
indeed. 

While the Lilith is much like the Bur- 
roughs and Hewlett-Packard stack ma- 
chines, the Lilith has an additional ad- 
vantage. The Burroughs and HP stack 
machines constantly test to ensure that 

(continued) 
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ment © to correspond to your 
ergonomic needs. Familiar 
"posktouch"', quality typewriter 
style keys give you ‘'room to 


work". Separate LED power-on 
Ө and "cap" lock @ indicators 
add to your visual comfort. In 
addition, a handy 10 foot coiled 
cable @ lets you move your 
keyboard without the burden 


of relocating your computer. 
And, durability is never compro- 
mised in this scientifically 
formatted design. 


| ro x а ч | ГГ SCC. 
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You Сап Depend On 
DATA SPEC 


The APL-KB-825 detached ex- 
tension keyboard is brought to 
you by DATA SPEC, from 
Alliance Research Corporation 
where quality, service and 
reliability have been our 
primary concerns. See the 97 
Function Keyboard at a DATA 
SPEC dealer in your area, or 
contact us today for a retailer 
near you. 


= Suggested List Price: $299.95 

= Warranty-One Year, 
Parts/Labor 

= Watch for our Apple lle and 
IBM PC Detached Keyboards 
Available Soon. 

a Dealer and Distributor 
Inquiries Welcome. 


Apple is a trademark of Apple Compuler, Inc. 
CP/M ıs a trademark of Digital Resaarch 

IBM rs a trademark of 

Internaponal Business Mactunes Comporakon 


| ALT LBS TM = 


The rary of Y High fign) Computer Si Support Products 
18215 Parthenia Street * Northridge, CA 91325 


(818) 993-1202 


Circle 94 for Dealer inquiries. Circle 95 for End-User inquiries. 
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Why Stack Architecture? 


he Lilith engine is a stack machine 
because stack structures effective- 
ly support high-level, block-struc- 
tured programs. The important fact about 
a stack is that it is inherently dynamic. 
As operations that place new operands 
on the stack occur, the stack grows ac- 
cordingly: as operands are removed from 
the stack, the stack shrinks accordingly. 
Moreover, stack operations use no ad- 
dress; operations always address the top 
of the stack. This means that stack opera- 
tions are both elegant and efficient. 
Consider the following Modula-2 ex- 
pression: 


((4 + 3) * 5) DIV 16 


The evaluation of this expression on a 
stack proceeds as follows: 


PUSH 4 L 4] 
PUSH3 | 2-1 

r 8! 
ADD 


(removes top two operands. adds them. 
and places the result on the stack). 


ГЕ 
MULT 

281 
PUSH 16 
DIV m 


Notice that at the end of the sequence, 
the final value is all that remains on the 
stack. In addition, notice how the stack 
grows and shrinks as needed. If the same 
expression were calculated using 
registers, more bits of instructions would 
almost certainly be needed (Lilith re- 
quires only 8 bytes for each of the above 
operations). Typically, a register machine 
would leave at least one useless in- 
termediate result in one register and the 
value of the expression in another. When 
the expression is calculated on a stack, 
there is no possibility of ambiguity (now 
which register holds the right value?). You 
are left with only the result—the in- 
termediate values are gone. (An impor- 
tant benefit of this is that there is no need 


the stack does not overflow or under- 
flow. In these two machines, when an 
operation causes an overflow/underflow. 
part of the stack is automatically writ- 
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to have separate load and store instruc- 
tions for each register. Code for stack 
operations is concise.) 

The same technique works effectively 
on a larger scale. Whenever a procedure 
is called, space must be allocated for its 
local data. Because local data is defined 
only within a procedure, once the pro- 
cedure terminates, the space allocated to 
the local data should be recovered. Using 
a stack to organize procedure calls and 
their local data performs the necessary 
allocation and deallocation without ex- 
tra bother (іе. with fewer instructions and 
with greater speed). 


Figure |: The schematic representation of a 
simple program. 


Consider the schematic representation 
of a simple program in figure 1. The pro- 
gram consists of the main routine, which 
calls two procedures A and B. A has two 
local procedures Al and А2. A2 is a 
recursive procedure. A typical execution 
of this program might proceed as shown 
in table 2. 

At each call, the local data of the called 
procedure is pushed onto the stack. In 
the retum operation, the terminating pro- 
cedure's local data is popped off the 
stack. In particular, notice how elegantly 
recursion occurs. At each invocation of 
the recursive procedure, another instance 
of its local data is pushed onto the stack. 
As the program “backs out" of the recur- 
sive calls, the data from each instance of 
the procedure is removed from the stack. 

Of course, a register-based machine ar- 
chitecture could allocate storage to pro- 
cedures and recover that storage upon 
termination of the procedure. The key 
point is that a stack-based machine 
naturally communicates via the stack. 
Parameters and local values are pushed 
onto the stack and popped off when the 
procedure terminates. 

Because this necessary allocation and 
deallocation occurs as a natural conse- 
quence of stack architecture, stack ma- 
chines are efficient. While any high-level- 
language processor has to perform the 
same kinds of tasks, a stack machine can 
perform them with fewer instructions 
because the stack structure is inherently 
dynamic and requires only short 
addresses. 


Table 2: A typical execution of the program from figure 2. 
Program Calls Stack Activity 


Main called by host system Push As data onto stack 

Main calls A Push Al's data onto stack 
A calls A1 Push A2's data onto stack 
Al calis A2 Push А2'5 data onto stack 
A2 calls A2 Push A2's data onto stack 

A2 calls A2 Pop A2's data off stack 

A2 returns Pop A2's data off stack 

A2 returns Pop A2's data off stack 

Al returns Pop As data off stack 


A returns 


Main calls B Push B's data onto stack 
B returns Pop B's data off stack 


Main terminates 


ten into main memory. In the Lilith 
engine, use of the expression stack is 
limited by the compiler to operations 
in which the compiler can control the 


number of levels of the stack employed. 


Operations like function calls are not 
allowed to use the expression stack 
(continued) 
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Now you can get the instantaneous response, massive storage, 
and easy operation of a hard disk in a truly affordable desktop computer 
system—the Morrow MD-11! At $2995, it's less than many floppy disk 
computers! 

The Morrow MD-11 comes complete with monitor, keyboard, 
and computer with 11-megabyte hard disk and 384k backup floppy disk drive. 
Plus, the MD-11 price includes over $1200 worth of name-brand software: 
super fast CP/M* 3.0 operating system, NewWord" word processor, Correct-lt" 
spelling checker, SuperCalc" spreadsheet, Personal P ‚ data base 
manager, Quest* business bookkeeping system, and 2 programming languages. 

And now, affordable 16-megabyte ($3495) and 34-megabyte 
($4995) Morrow systems are also available! 

You've never been able to buy this eXTra measure of performance 
at such a JR. price. Come try the MD-11 for yourself at your nearest 
Morrow dealer. 


Call us today for the name of a dealer near you. 
(800) 521-3493, or (415) 430-1970 in California. 


MORROW EJ 


600 McCormick Street 
San Leandro, California 94577 


CP/M is a registered trademark of Digital Research Inc. NewWord is a trademark of New Star. Correct-It is a trademark of Morrow Designs, Inc. 
SuperCalc is a trademark of Sorcim Corporation. Personal PEARL is a trademark of Relational Systems, Inc. "$3750 licensing fee required. 
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directly because there is no way to 
know at the time of the call whether a 
function (particularly a recursive one) 
will cause a stack error. 

What this means is that the Lilith 
engine's stack cannot overflow or under- 
flow. The hardware does not even sup- 
port testing for overflow and underflow 
in the usual way. (The Lilith engine tests 
the stack only to see if it is empty when 
unloading the values on the expression 
stack into main memory—as might hap- 
pen in a coroutine transfer.) In effect, the 
Lilith tests for over/underflow when a 
program is being compiled rather than 
when it is running. 

If assembly-level programming were 
to be done on the Lilith, the protection 
of run-time testing would have to be 
buiit into all stack operations. But be- 
cause expression stack use is controlled 
by the compiler, errors that could arise 
in assembly-language programming 
cannot occur. For example, it is not 
possible for a program to attempt to 
pop an operand off the stack when 
there is nothing in the stack (causing an 
underflow). Because the Lilith is special- 
ized as a Modula-2 engine, control of 
expression stack size can be conve- 
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LILITH 


niently entrusted to the compiler. This 
makes the stack operations run faster 
than they would otherwise, because it 
eliminates the overhead of run-time 
testing. 


MASKING CONSTANTS FROM 
OP CODES 


It was mentioned above that the Lilith 
engine saves on instruction size by em- 
bedding 4-bit constants in the same 
byte with a 4-bit op code. While this 
means that the Lilith does not have to 
move 2 bytes when | will do (see the 
text box if you haven't already), it also 
means that the same byte contains both 
the op code and an operand. Separat- 
ing the byte into two parts and sending 
the parts to the appropriate places 
poses a problem. An innovative solu- 
tion actually makes these instructions 
even more efficient. 

The instruction fetch unit (the portion 
of the Lilith engine responsible for sup- 
plying the processor with instructions) 
sends instructions that have embedded 
operands to two parts of the processor 
at the same time. Both the microcontrol 
unit (MCU) and the arithmetic-logic unit 
(ALU) receive the single byte that con- 


23456789 1011 1213 14 15 1617 1819 »-20 
NUMBER OF MICROINSTRUCTIONS PER M-CODE 


Figure 2: This microinstruction profile of M-codes shows that the overwhelming 
majority of op codes in the test program (which attempted to accurately reflect the 
Lilith’s basic performance) require three microcycles or less (450 nanoseconds or less). 
The conspicuous peak at > 20 microinstructions is mainly due to the fact that 
floating-point operations require many microinstructions. 
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tains both the op code and the 
operand. While the microcontrol unit 
decodes the machine instruction, the 
ALU masks the op code out of the byte 
and prepares the operand for the com- 
ing operation. 

The use of the dual path for instruc- 
tions with embedded operands is part- 
ly responsible for the fact that more 
than 60 percent of the instructions in a 
typical program are executed in three 
microcycles or less (450 nanoseconds 
or less). (See figure 2.) Common instruc- 
tions execute at an average rate of 1.2 
million instructions per second, in- 
cluding memory wait time. 


UNUSUAL MEMORY 
CONFIGURATION 


As mentioned earlier, the Lilith's large 
high-resolution bit-mapped display is 
handled by its main processor with lit- 
tle loss of performance. In contrast, the 
Xerox Alto (which heavily influenced the 
Lilith's design) was unable to control the 
screen without sacrificing overall perfor- 
mance. The Alto used about 50 percent 
of its power just to drive its screen (see 
reference 2). 

The key factor in the loss of comput- 
ing power experienced by the Alto was 
the excessive number of memory cycles 
required to service the display To 
reduce this loss, 1 chose to expand the 
memory width and make memory ac- 
cessible to the main processor via a 
64-bit bus. This means that screen re- 
fresh requires approximately one mem- 
ory reference per five microseconds. 
Only 11 percent of the Lilith's memory 
time is used to refresh the display, and 
the memory itself is idle 60 percent of 
actual operating time. 1 verified these 
figures with a measured benchmark: 
using the Lilith's main processor to con- 
trol the display causes less than 3 per- 
cent overall system degradation. The 
Lilith engine controls its high-resolution 
raster display without significantly re- 
ducing the general effectiveness of the 
main processor. 

For 16-bit memory read operations, 
special logic selects the group of 16 bits 
needed from the full 64-bit memory 
word. However, it is not practical to 
write to memory in 64-bit chunks. This 
would make writing a 16-bit value cum- 
bersome and slow. Therefore, Lilith 
writes its memory in single word units, 

(continued) 


ГНЕ SHARP PC-5000 


Finally, Sharps PC-5000 puts desktop computing where it's never 
been before. In the field. Now you can do word processing on the train, 
information management on site and spread sheet analysis in your hotel 
room. You can now communicate with mainframes and databases. Plus, LN 
its designed so it can easily be integrated into your systems. к» € 

specifications: 

e Weighs under 10 Ibs*¥/3'2”H х 12"D x 13"W 

© 16-bit, 8088 CPU/128K expandable to 256K RAM 

è Two 5!4 floppy drives/320K each** 

® Integrated 37 CPS whisper-quiet correspondence- 

quality printer** 
e MS-DOS’ operating system/ ІВМ" compatibility 
e Fold-down display for briefcase transporting/ 
8 lines x 80 columns 

€ 6-hour rechargeable battery 

€ Software offering—number processing, 
word processing, communications and 
information management 

€ Direct connect modem** 

ә Nationwide service program 

e Immediately available 

So before you decide to buy a 
computer that's not going anywhere, 
look into Sharps PC-5000. It 
goes everywhere! 

For more infor mation 
just call toll-free 
1-800-BE SHARP 
or send in the 
coupon. 


** Options. 


Sharp Electronics Corp., 1909 E. Cornell, Peoria, IL 61614 
О Please send me more information about Sharps PC-5000. 


О Please set up a demonstration. 
| Mame o Tie o 
| ЧЁ . Ln 
"Кошен opti, nal printer and mode ^"! À | City — ———— — 
MS-LXYS" 4 — trademark rj Micra: Cr p «atn. 
IBS ica registered вла оттау of Тестта at taere Me Bam FROM SHARP MINDS 


| Рә —— — ————— (COME SHARP PRODUCTS 


Sharp Elecirenics Carp. l'arecons, X] 0; HAZ 
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Li! th spends 

much more time 
executing instructions 
thai it does 

getting them. 


16 bits . me. The rather unusual 
combinz f a memory that has a 
broad r: andwidth and а more 
typical w 'andwidth allows the Lilith 


to operate :s screen effectively without 
making memory write operations slow. 


GETTING INSTRUCTIONS 

FASTER 

Because the Lilith engine can read four 
words of instructions at a time, but most 
often тау need only a single instruction 
byte at the time, an extra device, the in- 
struction fetch unit (IFU), is included in 


e 
- 
ту 
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the Lilith engine to support the pro- 
cessor. The IFU performs a prefetch of 
64 bits of instructions and presents 
bytes of instructions to the processor as 
needed. As soon as the IFU sends the 
last byte of instruction to the processor, 
the IFU prefetches the next 64 instruc- 
tion bits. Usually, the IFU is ready with 
an instruction whenever the processor 
is ready to accept one. But even at 
worst, the processor waits only one 
memory cycle for the [FU to read an- 
other 64 bits and deliver the next in- 
struction byte. The IFU then has 7 more 
bytes waiting to be delivered to the pro- 
cessor without any delay. 

What this means for performance is 
that the Lilith processor spends much 
more time executing instructions than 
it does getting them. Most processors 
have to wait one memory cycle for each 
instruction. They actually spend more 
time fetching instructions than they do 
manipulating data. In contrast, the Lilith 
can prefetch as many as eight instruc- 


to place your order for: 


tions in one memory cycle. One instruc- 
tion goes directly to the processor, and 
during the next seven memory cycles, 
the processor does only useful work. If 
the IFU were considered a cache 
memory device, it would have the re- 
spectable hit ratio of 84 percent (in- 
structions waiting to be executed ver- 
sus needing to get an instruction before 
proceeding). The IFU makes the main 
processor wait while it gets the next 
batch of instructions during only 16 per- 
cent of the processor's cycles. 
In practice, executing typical Modula- 
2 programs, the Lilith processor spends 
only 22 percent of its operating time 
fetching instructions and the remaining 
78 percent doing useful work. (Other 
processors typically use at least 50 per- 
cent of their operating time fetching in- 
structions.) This impressive performance 
is partly due to the ability of the Lilith 
engine to read its main memory in 
64-bit chunks. It is also partly due to the 
(continued) 
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Don'iforgettoask aboutother BUYMAIL products and our free catalog. 
We ship your order within one working day or we pay the 


BUYMAIL thanks you in advance for your order. 
Prices and availability subject to change without notice! 


Payment: MasterCard, VISA, check (please allow 10 days to clear). 
COD orders gladly accepted, you may pay by cash or Cashier's check 


SUGGESTED SUGGESTED 
RETAIL BUYMAIL RETAIL BUYMAIL 
Wordstar 495.00 217.95 Ратай 80 Column Printer 399.00 297.00 
(MX-80 compatible) 
Lotus 1-2-3 495.00 307,95 
| и Silver Reed 400 399.00 297.00 
Wordstar Professional (Wordstar, 695.00 357.95 (letter qualily printer) 
TEE CS PERI Taxan Amber Monitor 189.95 87.00 
Profess.onal Options Pack 395.00 197.95 | Novation Access 123 w/Crosstalk 595.00 367.00 
(Cor — star Starburst, Mailmerge) (ІВМ Internal 1200 baud) 
Мин 495.00 29700 | Hayes 1200 699.00 479.00 
Guo | 21700 | Maxell Disks SSDD 49.95 17.70 
int — DSDD 64.95 29.90 
Мишә i 195.00 11700 | Flip'N File 29.95 14.95 


when your order arrives. D&B listed businesses may pay by company 
check, just give us your Duns number when you call. Payment by wire 


transfer is easily done, just call us for our bank information, Qualified firms 


may receive open terms. 


Shipping Charges: UPS ground, 3% of your order, subject to a 
minimum of $4.00 UPS 2nd day air 6% of order. minimum $8.00. Prepaid 
orders with Cashier's check get free shipping! 


adi: 200 @ 
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DAISYWHEEL ° DOT MATRIX * THERMAL 


/ Finally, there is a full line of 
OU C UN UY quality printers available to 
meet a variety of needs. And all 
from a single manufacturer... 


FUJITSU. From dependable dot 
matrix printing to ad- 


| vanced thermal print- 
ing, you can’t buy more 
performance for the price. 
ә Quality That's Built In: Fujitsu qual- 
ity is built into every printer manufac- 
Á j | tured. That quality translates into 
O Р ICE high reliability (MTBF), versatile print 
е capability, low maintenance, low noise, 


and high speeds. And Fujitsu printers are serviced by TRW, a nationwide service organization. 
A Complete Printer Line: Fujitsu's dot matrix printer, with its 24 EN 
wire head, offers letter quality printing at 80 CPS. With its ا‎ | m 
ability to also produce draft quality, correspondence quality and 
high resolution graphics, the Fujitsu DPL24 leads dot matrix 
technology. 

In daisy technology, 
Fujitsu's SP830 is the fast- 
est letter quality printer 
in the industry at 80 CPS. pae An 


Fujitsu's SP320 daisy- ae 
wheel printer also pro- = 
vides cost effective letter = 
quality printing at medium speeds. 
Fujitsu offers thermal printing with its TTP16 
printer. The low-cost printer accepts a wide variety 
of papers and operates quietly at less than 50 dBA. 
І Call Иѕ Today: Contact Fujitsu America, 
Inc., at 408-946-8777 for the printer 
distributor nearest you. 


DISTRIBUTORS: Algoram Computer Products (415) 969-4533, 
(714) 535-3630, (206) 453-1136, (916) 481-3466; Allen Edwards 
Assoctates, Inc. (213) 328-9770, (714) 552-7850, (619) 273-4771, 
(805) 498-5413; Four Corners Technology (602) 998-4440, (505) 
821-5185; Gentry Associates, Inc. (305) 859-7450, (305) 791- 
8405, (813) 886-0720, (404) 998-2828, (504) 367-3975, (205) 
534-9771, (919) 227-3636, (803) 772-6786, (901) 683-8072, 
(615) 584-0281; Hopkins Associates, Inc. (215) 828-7191, (201) 
273-2774; Inland Associates, Inc. (913) 764-7977, (612) 343- | 
3123, (314) 391-6901; Logon, Inc. (201) 646-9222; Lowry ——— — 
Computer Products, Inc. (313) 229-7200, (216) 398-9200, (614) 451-7494, (513) 435-7684, (616) 363-9839, (412) 922-5110, (502) 561-5629; 
MESA Technology Corp. (301) 948-4350; NACO Electronics Corp. (315) 699-2651, (518) 899-6246, (716) 233-4490; Peak Distributors, Inc., 
(An affiliate of Dytec/Central) (312) 394-3380, (414) 784-9686, (317) 247-1316, (319) 363-9377; R? Distributing, Inc. (801) 298-2631, 

(303) 455-5360; S&S Electronics, (617) 458-4100, (802) 658-0000, (203) 878-6800, (800) 243-2776; LISDATA (214) 680-9700, (512) 454-3579, 


(713) 681-0200, (918) 622-8740. 
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The high performance 
of Lilith 

and the flexibility 

of its user 

interface combine 

to make it 

an effective 
workstation. 


fact that the average Lilith instruction is 
only 10 bits long—that means that the 
IFU fetches an average of 6.4 instruc- 
tions each time it is activated. 


THE BARREL SHIFTER 


Although the full power of the Lilith's 
processor is available for screen 
manipulation, moving a portion of the 
screen image is particularly difficult. 
Imagine the image of a tiny plane "fly- 
ing” across the screen. Internally, the 
movement of the planes image is ac- 
tually accomplished by moving the bits 
that represent the plane. Obviously, 
these bits must be moved as a unit one 
bit at a time if the plane's movement is 
to be smooth (that is, it should appear 
to move one pixel with each refresh of 
the screen). 

Moving an irregularly organized 
group of bits (that is, not full words or 
even bytes) by irregular units (bits rather 
than words or bytes) is not straightfor- 
ward. Assume that our plane's image is 
32 bits long and it starts out fitting nice- 
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ly into a column of words. The first 
move puts | bit into the next word and 
shifts the original two words over by 1 
bit and leaves | bit of the first word 
empty. Anyone who has attempted to 
program animation in assembly lan- 
guage knows how much shifting and 
masking this involves. 

The Lilith employs a special shifting 
device called a barrel shifter to ac- 
complish the shifting and masking 
needed for image movement on the 
screen. A barrel shifter rotates the bits 
in a given word by one to 15 positions 
in a single cycle. This allows very fast 
shifting and masking and, consequent- 
ly. movement of graphic data in mem- 
ory. The Lilith can easily move large por- 
tions of its screen in real time—ignoring 
byte and word boundaries. 

The use of the barrel shifter allows the 
Lilith's processor to accomplish com- 
plex shifting and masking in a single 
Cycle. This permits the impressive 
graphic performance the Lilith is noted 
for and, incidentally, makes operations 
on Modula-2's type BITSET very fast. 
The use of the barrel shifter is another 
example of the hardware implementa- 
tion of the Lilith engine enhancing the 
performance of the M-machine archi- 
tecture. 


LILITH AS A WORKSTATION 


The high performance of the Lilith com- 
puter and the flexibility of its user in- 
terface make it an effective workstation. 
When developing programs on the 
Lilith, the user may take advantage of 
program-development and diagnostic 
programs that are specifically designed 
to make the most of the Lilith's process- 


DATA TRANSFER PROBLEMS ? 
Your биде · olution is REFORMAT TER* Diskette Conversion Software 


e Avoids serial communication protocols. 
• Needs only one system to transfer data. 
e Converts source code and data files. 


* Allows 2-way transfer. 
e Quick, reliable, and inexpensive. 


467 Hamilton Avenue, Suite 2, Palo Alto, Calif. 94301 


ing power and user interface. The Lilith 
environment also includes software 
tools that may be incorporated into user 
programs (such as multifont character 
displays; bit-map operations; and win- 
dow, mouse, and cursor manipulation). 

The Lilith processor is also micropro- 
grammable, meaning that special in- 
structions can be added to the instruc- 
tion set of Lilith to speed up sophisti- 
cated tasks. Lilith has been successful- 
ly microprogrammed to draw vectors on 
the display, increase the precision of 
floating-point operations, and control a 
laser printer. Such micro-level flexibili- 
ty in a processing engine can be in- 
valuable. 


CONCLUSION 


The Lilith is a specialized engine de- 
signed specifically to execute Modula-2 
programs. It achieves exceptional per- 
formance through a combination of ef- 
ficient architecture tailored to Modula-2 
and an efficient hardware implementa- 
tion. Although Lilith is a specialized pro- 
cessing engine, compared to other ma- 
chines in its price class. it is a highly flex- 
ible engine for Modula-2 program- 
ming. M 
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PROVING GROUNDS 


Pascal-2 Performs in Parametric Testing for VLSI Technology 
Group at Jet Propulsion Laboratory. 


ul ГА nature of the instrumen- 
tation we use and the speed at 
which we need to acquire data 
created the need for a compiler that 
would let us push our PDP-11 to 
the limit.33 


Glenn Jennings 

Senior Еле papi Programming 
Jet Propulsion Laboratory 
Pasadena, California 
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Now you can buy flexible 
disks with a five year 
warranty from Control Data. 

A lot of companies make 
diskettes. But Control Data 
also makes disk drives. In fact, 
we're the leading indepen- 
dent supplier of disk drives 
to computer manufacturers. 

Now we've put our exper- 
tise into a truly superior line: 
StorageMaster diskettes from 
Control Data. 

You can choose from a com- 
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plete line of premium 8"and 
5.25” diskettes in single or 
double densities, single or 
double-sided. And each dis- 
kette is 100% certified and 
backed by a 5 year warranty. 
50 you can depend on them 
to perform for years to come. 
Look for StorageMaster 

diskettes at your local com- 
puter store or ask for them 
from your computer supplies 
distributor. 


Or give us a call toll-free at 
1-800/328-6207 (in Minnesota 
call 612/853-8065) and 
we'll tell you where to find 
StorageMaster diskettes. 


Circle 81 on inquiry card. 
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INTRODUCTION 
IO MODULA- 


IN THIS ARTICLE we'll take a look at the 
differences in control structure, expres- 
sions, and general syntax between 
Pascal and Modula-2. First, however, | 
should mention three fundamental 
philosophical differences between the 
two languages. 

First, the introduction of the module 
concept in Modula-2 extends the 
"separate compilation" features that 
various Pascal implementations have 
often added. You can build a library of 
modules that provide standard routines 
to perform common operations. You 
can also use the modules to create hid- 
den data structures and to isolate a pro- 
gram from the specific data structures 
used. 

Second, Modula-2 replaces the Pascal 
l/O (input/output) routines read and 
write with the standard module TTIO, 
a logical change considering the 
module concept. This module provides 
the primitive routines Read and Write, 
which function one character at a time. 
Another module. InOut, provides more 
sophisticated routines, including Read- 
Int, to read an integer in character form: 
WriteInt and WriteCard, to write in- 
tegers and cardinals (unsigned integers) 
in decimal notation; WriteOct and 
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This new language is 
a superset of Pascal 


WriteHex, to write integers or cardinals 
in octal and hexadecimal notation, re- 
spectively; and WriteString, to write 
character strings. 

The third major change from Pascal 
is the addition of concurrency primitives 
to Modula-2, which lets you write con- 
current (multitasking) programs in a 
standard and portable way. Concurren- 
cy can make certain programming tasks 
easier, and some applications require it. 
Concurrent variations of many lan- 
guages (including Pascal) have been 
developed, but Modula-2 is a standard 
language in which to write concurrent 
programs. 


COMPARISON TO PASCAL 


You can use several criteria to distin- 
guish one programming language from 
another: program structure, control 
structure, expressions, and data typing 
facilities. One language is clearly 
superior to another, for example. if it 
ranks higher in all four areas; mixed 
results, on the other hand, highlight the 
Robert J. Paul is a senior software engineer with 
Turning Point Software (1 1 A Main St., Water- 
town, MA 02172). He fas a B.S. in computer 
science from Rensselaer Polytechnic Institute. 


relative strengths and weaknesses of 
each one. 

Of course, these criteria refer to the 
language definition alone. Its implemen- 
tation on a specific machine determines 
the time required to compile and ex- 
ecute a program. In general, competent 
implementations of either Pascal or 
Modula-2 should result in almost iden- 
tical compile and run times. 


PROGRAM STRUCTURE 
AND PROCEDURES 


The main routine in a Modula-2 pro- 
gram is called the "main module” It con- 
tains all the sections of a Pascal pro- 
gram as well as features that provide for 
external subroutines (in other modules). 
Listing 1 shows a schematic of the main 
module. 

The bulk of any Pascal or Modula-2 
program is a collection of procedures 
or subprograms that perform specific 
functions. Pascal distinguishes between 
a function, which returns a value, and 
a procedure, which does not. Modula-2 
offers the same facilities, although the 
distinction between procedures and 
functions blurs because the keyword 
PROCEDURE introduces both of them. 


(continued) 
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Listing 1: A schematic representation of the main module. The programmer provides 
the names in lowercase: the words in uppercase are Modula-2 keywords. 


MODULE modulename: 

FROM librarymodule IMPORT libraryroutinel. libraryroutine2; 

FROM librarymodule2 IMPORT libraryroutine3: 

CONST (* constant declarations go here *) 
charcount = 80 * 24: 1* sample constant *) 

TYPE {° type declarations go here °) 
typel = (apple. pear, orange): (* enumeration type *| 
type2 = { 1960 .. 1990 |: (* subrange type *j 
returntype = CARDINAL; {* unsigned integer *) 

VAR (* variable declarations go here *} 
foo: returntype: (* declare i variable ") 


PROCEDURE procedurel(parm!, parm2: typel: VAR parm3: type2). 


VAR 1° local varlables declared here *) 

BEGIN (* body of procedure goes here °% 
END procedure!: 

PROCEDURE functionl(parm!: typel) : returntype: 

VAR (* local variables declared here *| 

BEGIN [" body of function goes here *) 


[° to exit with value use the return statement... *) 
RETURN integerexpression: 
END function; 
BEGIN (* beginning of main procedure *) 
(* body of main program goes here *) 
procedure! (appleorange.1967); 
foo := function! (pear): 
END modulename. 


Listing 2: Variable-size array as a procedure parameter of the function Count- 
Them. This example also illustrates the output routines required to write text strings 
and cardinals and to terminate an output line. 


MODULE samplel: 
FROM WriteStrings IMPORT WriteString, WriteLn; 
FROM TTIO IMPORT WriteCardinal: 
CONST 
smallsize = 20: 
largesize = 35; 
VAR 
1: CARDINAL: 
smallarray: ARRAY {0 .. smallsize] OF CARDINAL; 
largearray: ARRAY [0 . . largesize| OF CARDINAL; 


(* small sized array ") 
[* large sized array *} 


(* 
Procedure: CountThem 
Parameters: one variable size array of CARDINALS (unsigned integers| 
Returns: CARDINAL, sum of the elements in the array 
*) 
PROCEDURE CountThem( vector: ARRAY OF CARDINAL ) : CARDINAL: 


VAR 
i. sum: CARDINAL; 
BEGIN 
sum := 0; |” initialize sum °) 


FOR i := 0 TO HiGH(vector) DO |" for all elements *) 
sum := sum + vector| i ]: (* add to sum *) 
END; (^ end of FOR *) 
RETURN sum: 1" and return value *) 
END CountThem: 
Ы 
Main Program starts here 
Initialize two arrays and call the function CountThem 
once with each of the two arrays. 
*} 
BEGIN (* main program ") 
FOR i := 0 TO smallsize DO 
smallarrayli] : = 1; 
(continued) 
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1° initialize small array *) 


The syntax of a procedure definition is 


PROCEDURE 
name (<fp>|:<fp>}) 
[: return-type]|: 

[CONST (* optional constant 
declarations *)| 

[TYPE (* optional type 
declarations *)| 

(VAR (* optional variable 
declarations *)) 

BEGIN 
statement-sequence 

END name; 


Above, «fp is shorthand notation for 
a formal parameter section (an identifier 
list followed by a colon and a type 
name). 

The two methods of passing param- 
eters in Pascal are the same in 
Modula-2. "Call by value" means that a 
copy of the parameter value is sent to 
the subprogram. This makes it impos- 
sible for the subprogram to modify the 
calling program's copy of the parameter. 
In the alternative method, "call by 
reference" the subprogram receives the 
parameters address, meaning that 
changes made to its value by the sub- 
program also affect its value in the call- 
ing program. You can request “call by 
reference" in Modula-2 by placing the 
keyword VAR (the same as in Pascal) 
before the formal parameter section. 
The default is "call by value" 

Modula-2 can also pass variable-size 
arrays to procedures; Pascal cannot. If 
you substitute ARRAY OF typename for 
the type name in the formal parameter 
section, you can pass an array of the 
specified type to the procedure. The 
special function НІСН(аггаупате) 
returns the upper bound of the array 
passed (see listing 2). 


STATEMENTS AND CONTROL 
STRUCTURES 
The heart of any language is how you 
control the program-execution flow. 
Modula-2 provides all the familiar 
Pascal control structures and a few 
more to make special programming cir- 
cumstances easier to handle. 

One important change from Pascal is 
that every control structure in Modula-2 


' has an explicit termination, usually an 


END statement. This prevents the am- 
biguity possible in the following Pascal 
program sequence: 

(continued) 
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END; 

FOR i := 0 TO largesize DO 
largearrayli| := i: 

END: 


WriteString(i The sum of the numbers 0 to 7}; 


WriteCardinal| smallsize, 5 y; 
WriteString is `); 
WriteCardinal( CountThemtsmallarray), 5 ); 
WriteLn; 
WriteString( The sum of the numbers 0 to '); 
WriteCardinal( largesize, 5 ): 
WriteString(' is °}; 
WriteCardinal{ CountThemilargearray). 5 Jj; 
WriteLn; 

END samplet. 


IF {oregano IN recipelll) 
THEN 
IF (thyme IN recipe|!]) 
THEN writeln(Use oregano 
and thyme) 
ELSE 
writeln(‘No oregano): 


Although the indentation implies that 
the first message should print if the 
recipe specifies both oregano and 
thyme and the second message if it 
does not specify oregano, this is not 
how the program executes. In fact, the 
program matches the ELSE clause with 
the most recent IF statement, so the 
second message prints if the recipe 
does have oregano but does not have 
thyme. 

Modula-2 smooths out this Pascal 
problem and a few other rough edges. 
The basic contro] structure needed to 
provide conditional execution, the IF- 
THEN-ELSE statement, is the best ex- 
ample of this improvement. 


IF expression 
THEN statement sequence 
IELSIF expression 
THEN statement sequence] 
[ELSE statement sequence| 
END 


You can repeat the ELSIF clause as 
many times as you wish, providing for 
a number of mutually exclusive cases. 
When the program encounters the ex- 
pression, it can execute only one of the 
statement sequences; if none of the ex- 
pressions is true, then the program ex- 
ecutes the ELSE clause. You can write 
the Pascal oregano example in 
Modula-2 as 


IF (oregano IN тесіре|1]) 
THEN 
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(* end of FOR °] 
{° initialize large array *) 


(* end of FOR *) 


IF (thyme IN recipell]) 
THEN 
WriteString( Use oregano 
and thyme) 
END 
ELSE WriteString(‘No oregano}; 
END 


The placement of the END statements 
tells the compiler which IF statement 
goes with the ELSE clause. 

The CASE statement provides a way 
to select between mutually exclusive 
conditions. 


CASE expression OF 
labell |.label2. . . || 
: statement sequence 
| label3 |.label4, . . || 
: Statement sequence 
[ELSE statement sequence] 
END 


The expression is evaluated and com- 
pared to the labels; if the program finds 
a match, it executes the corresponding 
statement sequence. If it does not find 
a match, the program executes the 
ELSE clause. You can place as many 
labels as you wish before each state- 
ment sequence, and you can specify as 
many statement sequences as you 
need. The type Of the case expression 
must be INTEGER, CARDINAL, CHAR, 
BOOLEAN, or an enumeration or sub- 
range type, and you cannot repeat 
labels. For example, the following pro- 
gram fragment determines what type of 
character the variable ch contains. 


CASE ch OF 
o.. 9 
. WriteString{" Digit”) 
a..Z 
: WriteString("Lowercase 
letter") 


|A. Z 
: WriteString(“Uppercase 
letter”) 
ee 
: WriteString(“Operator’’) 
ELSE WriteString( Other 
punctuation or symbols") 
END 


The next basic type of control flow is 
the loop. Modula-2 provides three loop- 
control statements like Pascal's and one 
new statement that provides a more 
general form of loop control. 

The FOR statement sets a control vari- 
able to some initial value and then ex- 
ecutes a statement sequence, varying 
the control variable through the pro- 
gression of values specified in the FOR 
statement. 


FOR var := expr! TO expr2 
| BY expr3 ] 
DO statement sequence 
END 


This initializes the simple variable var 
to the value of the expression expr]. If 
the variable is not greater than the sec- 
ond expression, expr2, the program ex- 
ecutes the statement sequence and in- 
crements the variable by the value of 
the third expression, expr3. This pro- 
cess repeats itself until var exceeds the 
limit in expr2. If you omit expr3, the 
default increment is one. If the incre- 
ment is negative, the repetition con- 
tinues until var is less than expr2. Thus, 
Modula-2 offers greater flexibility 
through the use of expr3 while Pascal 
requires the increment to be either ] or 
– ]. 

In Modula-2 as in Pascal, the WHILE 
and REPEAT statements provide in- 
definite looping. These statements have 
the following forms: 


WHILE expression 
DO statement sequence 
END 


and 


REPEAT 
statement sequence 
UNTIL expression 


The WHILE statement evaluates ex- 
pression, and, if it is logically true, ex- 
ecutes the statement sequence. The 
program repeats this process until ex- 
pression is logically false. The REPEAT 
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Only from Topaz... 


Powermaker Micro UPS 


Uninterruptible, computer-grade power 
at half the cost 
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Listing 3: Examples of the LOOP construct. The first example shows proper use of 
the LOOP statement: the second, poor use: and the third, the appropriate corrections 
to the second. 


{" 
The following procedure processes keystrokes until it reads the character 'X. If It reads the com- 
mand ‘A, ‘В. or `C, the procedure calls the function function! , function? , or function3, respectively, These 
functions return a positive integer return code. This routine also demonstrates the proper use of 
the LOOP and CASE constructs. Note that this logic is virtually impossible to duplicate in Pascal 
without the use of a GOTO statement. 
Е. 
PROCEDURE ProcessCommand( VAR cmd: CHAR ) : CARDINAL: 
VAR 
rc: CARDINAL; 
BEGIN 
LOOP 
Read(cmd): 
CASE cmd OF 
'X' : EXIT. 
А : re := functionl(]; 
'B' : rc := function2(): 
'C ¢+ re i= function3(): 


(* read one character *) 


|°" get out of LOOP stmt *) 


ELSE rc := 0; 

END: (* end of CASE *) 

IF (rc # 0) THEN RETURN rc; 

END: (* end of IF *) 
END: |" end of LOOP *) 


{* 
If you are here, you must have executed the EXIT statement above 
1 
WriteString(‘Normal termination’): 
RETURN 0; 
END ProcessCommand: 
i^ 
The following procedure illustrates a questionable use of the LOOP construct. It is Improper because 
the WHILE statement is a more informative way of expressing the logic. This procedure reads an 
input file and looks for a match with an already initialized global array, MasterArray. The search 
continues until either a match or an end-of-data character. ‘@’, is found. If it finds a match, the 
procedure returns the position in the array. If no match Is found, it returns a zero. 
*) 
PROCEDURE SearchList ( VAR token: CHAR ) : CARDINAL; 
VAR 
index: CARDINAL; 
BEGIN 
LOOP 
Readi(token]: 
Index := I: 
IF (token = MasterArray| index |) 
THEN RETURN index: 
END: [° end of IF *) 
index := index + I; 
IF {index > MaxIndex) 


THEN 

Read(token); 

index := 1; 

IF (token = ‘@') 

THEN RETURN О; 

END; (* end of nested IF *) 

END: (* end of outer IF °) 
END; (* end of LOOP *) 


END SearchList: 
[" 
The better procedure to handle this is... 
*} 
PROCEDURE SearchList( VAR token: CHAR ) : CARDINAL; 
VAR 
index: CARDINAL: 
BEGIN 
index :- 1; 
Readitoken): 
WHILE (token 7 '2') DO 
(continued) 
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A new looping 
statement, appropriately 
called LOOP. provides 
an infinite iteration. 


statement, on the other hand, executes 
the statement sequence first and then 
evaluates expression. lf expression is 
logically false, the process repeats until 
it is true. The major difference between 
the two loops is that a WHILE statement 
executes its statement sequence zero or 
more times, while the REPEAT state- 
ment executes its statement sequence 
at least once. Note that the REPEAT 
statement does not end with the END 
clause but rather with the UNTIL clause. 

The new looping statement is called. 
strangely enough, LOOP. The syntax is 
simply 


LOOP statement sequence END 


and provides for an infinite loop. There 
are two statements that can terminate 
this endless loop, EXIT and RETURN. 
The EXIT statement can appear only 
within the statement sequence of a 
LOOP statement; program execution 
continues at the first statement after the 
LOOP statement. The RETURN state- 
ment, on the other hand, terminates the 
current procedure and returns control 
to the calling procedure. lf you use this 
statement in a function, an expression 
follows the RETURN statement, in- 
dicating the value to return. If RETURN 
appears in a main procedure, it ter- 
minates the program. For both good 
and bad examples of the LOOP state- 
ment, see listing 3. 


DATA TYPES 


The data types available in Modula-2 
are almost identical to those of Pascal. 
The basic data types BOOLEAN, IN- 
TEGER, REAL, and CHAR from Pascal 
are all available, along with the data 
type CARDINAL, which represents an 
unsigned (positive) integer. Enumera- 
tion types, which permit the program- 
mer to name the acceptable values for 
the type, and subrange types are also 
available. Array types, which create a 
collection of identical data items, and 
record types, which create a collection 

(continued) 
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hensive accounting solutions for businesses throughout 
the world. Now thats comforting. Call Open Systems 
right now. And get your mind off the books. 

For the dealer nearest vou call 1-800-328-2276 
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IF (token = MasterArray| index |} 
THEN RETURN index; 

END; 

index := Index + 1; 

IF (index > Махілаех) 

THEN 
Read(token); 
index := 1; 

END: (* end of IF *) 
END; (* end of WHILE °} 
RETURN 0; 

END SearchList: 


(* end of IF *) 


Listing 4: Examples of type and variable declarations and their uses. The three 
sections give several type definitions, variable declarations using the type definitions, 
and some program fragments that manipulate the variables. 


MODULE sample2: 
TYPE 
(* 
Declare an enumeration type Color with 5 possible values. 
*) 
Color = (yellow, red, green. blue. purple): 
ud 
Declare a subrange type Index that can take on values between | and 80, inclusively. 
"] 
index = [1.. 80}: 
(* 
Declare an array type Cardlmage to be an array of 80 characters, identified by indexes of ] to 80. 
*) 
Cardimage = ARRAY Index OF CHAR: 
۴ 
Declare a record type Name to be a last name. a first name. and a middle initial. 
*) 
NameType = RECORD 
last: ARRAY |! .. 20] OF CHAR: 
first: ARRAY (1. . 10] OF CHAR: 
middle: CHAR; 
END; 
[° 
Declare a record type Person to be a collection of a name, city, state, zipcode, and age. Note that 
you must store the zip code as characters, not as integers or cardinals, because a 16-bit computer 
only allows integers up to 32767 and cardinals to 65535. 
*J 
Person = RECORD 
name: Namelype; 
city: ARRAY [I .. 30] OF CHAR; 
state: ARRAY [1.. 2] OF CHAR: 
zipcode: ARRAY [1 .. 5] OF CHAR: 
age: CARDINAL: 
END: 
(* 
Now, declare some variables using the above types 
*) 
VAR 
yes, no: BOOLEAN: 
foo, bar: INTEGER; 
temperature, height: REAL: 
ch. nextchar: CHAR: 
distance, age: CARDINAL; 
myrose, herdalsy: Color: 
i. і. К: Index: 
cardi, card2: Cardimage: 
me, you: NameType: 
somebodyelse: Person: 
(* 
This declaration creates an array with room for 50 people 
*) 


|° sample module header *) 


(* logical true/false 

|" signed integers 

(* floating-point numbers 

{* single characters 

(* unsigned integers 

[* can be any of 5 colors 

[* Indexes into a Cardlmage 

{° arrays of |.. 80 chars 

(* records for names 

1" record for name and addr 


(continued) 
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BIG NAME, 
NO NAME 
DISKETTES: 
THE BEST BUY 


YOU CAN FIND! 


$1192. $459" 


Qty 50 S'4" DS-DD Qty. 50 


Oty50 54" DS-0D-96TPI oy S0 


(These are bulk packed diskettes with 
remforced hubs and separate white Tyvec sleeves.) 


(Add $3 00 shipping per 100 diskettes. For C.O.D. 
orders, add another $3.00 handing charge ) 


SPECIAL! 


m J 


Act now and you can get a special bonus: an 
Amaray Media-Mate 50 disk storage unit. Ex- 
tremely well designed with grooves for ш 
Normally $14.95. When ordered with 50 ВІ 
NAME, NO NAME diskettes, you can get one for 
$9.99 (Shipping Included). 


WELL, OUR SEARCH OF MORE THAN 
A YEAR HAS PAID OFF. 


We found a diskette that 've used a hundred 
times. ..but have never heard of. It's the one used by a 
lot of major software houses for their copy-protected 
originals...the kind of diskettes that receive a lot of 
heavy use, 

se BIG NAME, NO NAME diskettes exceed all 
ANSI and IBM standards. They are individually tested 
track by track, sector by sector and certified 100% 
error-free. 

Moreover, the company that makes them has their 
own proprietary coating formulation which results in a 
super-smooth, anti-static surface. 

In short, these are good diskettes. 

if they weren't. we wouldn't be selling them. 


LIFETIME WARRANT ҮІ 

As with every diskette we sell, BIG NAME, NO 
NAME diskettes are covered by a LIFETIME WAR- 
RANTY by us and the manufacturer. 

if you have any problems with them at any time 
because of materials or workmanship, just call us to 
arrange a return. 

DON'T SAY NOI 

Sure, you've never heard of BIG NAME, NO 
NAME diskettes. 

But a lot of software manufacturers who use hun- 
dreds of thousands of diskettes for their copy- 
protected originals have...and a lot of them use BIG 
NAME, NO NAME diskettes. 


DISKETTE HEAVEN GUARANTEED! 

Order your supply of BIG NAME, NO NAME disk- 
ettes toda 

If you re not totally happy with them at the end of 
30 days, we'll give you a refund, credit or exchange. 

That's confidence. 

That's DISK WORLD!...the nico people who sell 
almost a million good diskettes a month. 

TO ORDER: 

Cail DISK WORLD between ЭАМ-5РМ, Central 

Time. Monday through Fnday at: 


1-800-621-6827 


or m illinois, at: 


1-312-944-2788 


Or write us: 


DISK WORLD!, Inc. 
Suite 4806 ә 30 East Huron Street e Chicago. Illinois 60611 


DISK WORLD! 


BIG NAME, 
Home of NO NAME 
DISKETTES 
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800-544-4354 


GA Residents | 
у) (404) 441-3112 
4056 WETHERBURN WAY, SUITE 205. ATLANTA, GA 30092 


PRINTERS 


RITEMAN 3° TALL - LIKE EPSON BUT FASTERBEST PRICE 
C. WOH LETTER QUALITY CALL 
OKIDATA ALL MODELS 
MEC د‎ ee ae PEEPS... — 
Epa MX, FX, RX 


S@apeaeaeenaaeaae «атпен» 


10 МЕб HARD 
QUADDISK 6 MEG REMOVABLE 
TECMAR 5 MEG REMOVABLE 
IDEA 5 MEG REMOVABLE 
MICRO SCI (FOR APPLE) 
QUENTIN (FOR APPLE & 


IOMEGA BERNOULLI BOX (20 MEG) L 
SHUGART HARD DISKS & CONTROLLERS...SAVE 


420 IBM RGB LOOK ALIKE 
RGB-IIl SUPER HI RES 


NOVATION - ACCESS 1-2-3 W/CROSSTALK xvi. . CALL 
SMART CAT 300/ Em CALL 


T 3 
APPLE-CAT 300/1200... 
ад: id MODEM 300/1200 


355 SUPERCALC 3....249 
CALL EASYWAITER...CALL 
194 MULTIPLAN 
LOTUS 1-2-3 SAVE MULTIMATE... 
KNOWLEDGEMAN...CALL 10 BASE 


STANDBY POWER SYSTEMS BEST PRICE 
SWITCH BOXES PARALLEL & SERIAL 
CHIPS 64K 


VERBATIM SS/ о 
MAXELL 55/00 
05/00 


AVAILIBLITY AND PRICES SUBJECT ТО CHANGE 


APPROVED CORPORATE ACCOUNTS WELCOMED © 
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friends: ARRAY |0.. 
BEGIN 
yes :z TRUE: 
no := (NOT yes); 
foo := ~32768: 
bar := 32767; 
temperature := 96.8; 
height := 6.125; 
Readich): 
IF (ch = `Y’) 
THEN nextchar := ‘№: 
ELSE nextchar := 'Y'; 
END: 
distance ; = 65535: 
age = 0; 
myrose := red; 
herdaisy := purple: 
IF (myrose = herdalsy) 
THEN WriteString( We Match); 


49| OF Person: 


:= | TO 80 DO 
‘= 8I-k 

сагӣ!| i | := card2| j |: 
END; 
melast := ‘Paul’: 
me.first := ‘Robert’: 
me.middle := ‘J’: 
somebodyelse. пате += me: 
somebodyelsecity := ‘Watertown’: 
somebodyelsestate := ‘MA; 
somebodyelse.zipcode := '02172*; 
somebodyelseage :- 23; 

(* 


(* begin main program of module sample2 *| 
{° set yes to logical TRUE *} 
(* set no to the opposite of yes *] 
(* signed integers have range – 32768 
(*to 32767 on a l6-bit machine 
(* floating point numbers have 
(* several decimal places of precision 
(* read a single character 
(* do a comparison 
(* and some assignments 


(° unsigned integers have range 0 °] 
("to 65535 on a ié-bit machine °} 
(* the color names are constants ") 


(° can't exceed this range ") 


(° note that string assignments "| 
(* pad with nulls if necessary *) 


(* record assignments allowable ") 


Because Modula-2 allows record assignments, you can copy the entire structure above into another 
structure using one statement. In this case, it would appear that 1 am my own best friend. 


*) 
friends} O | :z somebodyelse; 
END sampie2. 


of nonidentical data items, also follow 
the Pascal precedent (see listing 4). 

Modula-2 inherits another data type, 
sets, from Pascal in a restricted form. 
The set type reflects the mathematical 
concept of a set: a collection of items 
that is not ordered—either an element 
is a set member or it's not. Pascal per- 
mits sets with many elements (the ex- 
act number depends on the implemen- 
tation); Modula-2 restricts the set size 
to the number of bits in a word, the 
basic unit of storage. On most micro- 
computers and minicomputers, the 
word size is 16 bits, so sets can have 
only 16 elements on these systems. 
Listing 5 shows the declaration and use 
Of a set type. 

Modula-2 pointers provide a means of 
dynamically allocating storage. They are 
identical to the pointers available in 
Pascal. The compiler translates the stan- 
dard Modula-2 procedures NEW and 
DISPOSE into calls to routines called 
ALLOCATE and DEALLOCATE-an in- 
teresting feature. You must either import 


(* don't forget to end the module definition °} 


these procedures from the standard 
library module Storage providing the 
standard functionality, or provide your 
own version. Thus, you can tailor stor- 
age allocation and deallocation routines 
to your particular application, if that is 
appropriate. Listing 6 illustrates the 
declaration and use of pointers in 
Modula-2. 

One new data type added to Modula- 
2, the procedure type, is used to declare 
a formal parameter as a procedure. This 
allows you to pass the name of a func- 
tion or procedure as a parameter to an- 
other procedure. (Note that you cannot 
declare the passed procedure local to 
any other procedures and that it can- 
not be a standard procedure.) Listing 7 
illustrates the declaration and use of this 
facility. 


EXPRESSIONS 


Expressions in Modula-2 are virtually 
identical to those in Pascal. Operands, 
the items you manipulate, can be sim- 

(continued) 


Advancing the technology of data security 


Introducing Data Sentry." 
Computer security so 
advanced, even Mata Hari 
couldn't hack it. 


Your most confidential 
files may be easy prey for the 
advances of an artful hacker. 

That's why Lockheed 
used its years of experience 
with high-technology systems 
to create Data Sentry. 


Protection for sensitive data 

Its own internal com- 
puter gives you the telecom- 
munications features of an 
intelligent modem. But unlike 
other modems, Data Sentry 
Is smart enough to keep your 
secrets from the most persis- 
tent computer intruders. 

Data Sentry puts an 
electronic wall around both 
large and small computers. 
And because its protection is 
external to your CPU, it can 
eliminate the expense of 
internal security software. It 
blocks the inquiries of would- 
be Mata Haris with a sophis- 
ticated security sequence. 


Security for every situation 
First, Data Sentry 
requests the phone number 
of a caller desiring access to 
your computer. Then it hangs 
up the phone and searches its 
list of authorized phone num- 
bers. If the caller's number is 
authorized, Data Sentry dials 
the caller back and requests 
entry of a password. If the 
correct password isn't sup- 
plied within three tries, Data 


Sentry disconnects and will 
not return further calls from 
that phone number. 

Data Sentry also lets 
users select other lower levels 
of security if desired, includ- 
ing callback to any number 
with entry of password. And 
an option, Remote-ON? lets 
you turn your computer's 
power on and off from a 
remote terminal after secu- 
rity has been cleared. 


Versatile and confidential 

Data Sentry logs all 
attempted contacts for audit 
trails and analysis of users. 
Its security set-up is locally 
controlled by a master pass- 
word that is accessible only 
to authorized personnel. And 
Its design includes high-relia- 
bility components, the latest 
LSI circuitry, plus Autodial 
300/1200 baud full-duplex 
communications, with auto 
ranging for incoming data. 

Data Sentry will deal 
with your toughest security 
problems. 

And it'll never fall for 
just a pretty face. 
For a list of your nearest 
Data Sentry distributors, 
cali toll-free 1-800-443-0100, 
Ext. 471. Or write: 
Lockheed GETEX, 
Suite 945, 1100 Circle 75 
Parkway, Atlanta, 
Georgia 30339. 


= "Lockheed-GETEX 


Leadership in Technology 
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Your Key To 
Microcomputer Software! 


software 
for more 
computers 
...апі more. 


Whatever your software needs, all 
you need to know is Westico. We 
have hundreds of business and 
professional software programs 
in formats to fit more than 120 
microcomputers, including IBM 
PC, MS DOS and CP/M-compatible 
systems. Our large inventory means 
you get the software you want, 
when you want it. Plus, our after 
sales service is designed to keep 
you smiling. Westico helps you get 
the most from your microcomputer. 
Find out more with our new 
directory. Detailed descriptions of 
all our programs help you select 
the correct software to fit your needs. 
Start getting more with Westico. 


ғ = Order Your Copy Today = s 


Mail to: 


WESTICO : 


The Software Express Service™ 


E 25 Van Zant Street • Norwalk, CT ae. 
H (203) 853-6880 • Telex 64-3788 Е 


: О Rush me the brand new Westico 
ү Software directory. I 
Name : 
Firm —— © 
Address 0 
Ciy —— State .— Zip  Á— 1| 

Д 

І 

- 


© Copyright 1984 Westico. Inc, WES-37. 
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Listing 5: This example of set type and variable declarations uses sets to represent a 
collection of spices in recipes. It's a reasonable use of sets. because you don't care 
about the order of the spices, and you wouldn't list the same spice twice for one 
recipe. 


MODULE sample}: 
TYPE 
[* 
Declare an enumeration type that represents the spices that can go into a recipe 
° 
Spices = |basil, ginger, oregano, paprika, parsley, thyme): 
ы 
Declare a data type to indicate that none, some, or all of the individual spices have been selected 
"| 
SetOfSpices = SET OF Spices: 
VAR (° Declare an array of recipes "| 
recipes: ARRAY [1.. 20] OF SetOfSpices: 
BEGIN (* main program °) 
p 
Mark the first recipe as using oregano and thyme, but no other spices 
i. 
recipes|!| := { oregano, thyme }; 
(* 
Mark the second recipe as using no spices; the third recipe as using ginger, parsley, and thyme: 
and the fourth recipe as using those spices used in recipes 1, 2, and 3 (that is, ginger, oregano, 
parsley, and thyme). Note that you can't list thyme twice. as the set merely records whether the 
item appears in the list or not. 
е) 
recipes|2] := (): 
recipes|3] :- ( ginger. parsley, thyme ): 
recipes|4| :- recipes|!|  recipes|2] + recipes[3]: 
END sample3. 


Listing 6: An example of pointer types and usage. Pointers are one of the most 
difficult features of Modula-2 (and Pascal, for that matter) to use properly. This 
example reads characters from the input file until a control character (value less than 
ASCII space) is found. lf a space is read, the list assembled so far is printed: 
otherwise, the character is added to the list. The list is singly linked, with each entry 
pointing to the next one using the "next" field of the record. The list is stored in 
ascending alphabetical order, so you must search the list to look for an appropriate 
place to insert. 


MODULE samples; 
| 
Note: the usage of the standard procedures NEW and DISPOSE requlres, in turn, the definitlon 
of procedures ALLOCATE and DEALLOCATE. Usually, these are the standard routines. 
°] 
FROM Storage IMPORT ALLOCATE, DEALLOCATE: 
FROM TTIO IMPORT Read, Write, WriteLn: 
TYPE 
link = POINTER TO element: (* declaration of pointer type *) 
element = RECORD (* type that we're pointing to *) 
symbol: CHAR: (* data in element *) 
next: link: (* pointer to next element *| 
END: 
VAR 
list: link; (* the list is merely a pointer *) 
[^ 
Procedure: Insert 
Parameters: sym, CHAR, element to insert 
Purpose: Inserts the element sym into the linked list 
Local variables: 
p = pointer to new element created for sym 
ptr = pointer into llst, points to element just AFTER the element to be inserted 
last = pointer into list, points to element just BEFORE the element to be inserted 


(continued) 
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WHAT A CLOCKMAKER IN 18TH CENTURY 


me. 


E 


ENGLAND TAUGHT US ABOUT MAKING 
QUALITY PERSONAL PRINTERS. 


Each gear finely honed. Each pendu- 
lum carefully balanced. Each timepiece 
acombination of precision and function. 
He was a craftsman, building a quality 
product to stand the test of time. 

Today, Okidata makes the most tech- 
nologically advanced dot matrix print- 
ers the same way. With quality, perfor- 
mance, anda healthy respect for value. 

Function with affordability. All print- 
ers print, but an Okidata does it with 
more performance and versatility than 
any other. There are seven models to 
choose from, priced at $349 to $2,595. 

Affordability with flexibility. Oki- 
data offers three print modes, too. The 
data processing mode lets you print up 
to 350 characters per second. That's 
five pages a minute. Another mode lets 
you print emphasized or enhanced text 
for more effective presentations, while 
the correspondence mode prints letter 

Circle 235 on inquiry card. 


quality at up to 85 characters per sec- 
ond, with clarity that rivals daisywheel. 
And an Okidata can print graphics and 
charts, which a daisywheel can't. This 
allows you to fully use the latest inte- 
grated software packages like Lotus 
1-2-3™ and Symphony! 

Flexibility with compatibility. Each 
Okidata printer is fully compatible with 
all popular software packages and per- 
sonal computers. Special interfaces 
are available for IBM and Apple, in- 
cluding the Apple Macintosh. 

Compatibility with reliability. 
Here's where Okidata quality really 
shows. With a warranty claim rate of 
less than 1/2 of 1%. With printheads 
that last well beyond 200,000,000 char- 
acters and come with a full year guarar- 
tee. With service available nationwide 
through Xerox Service Centers. 

Precision and performance. Quality 


and value. That old English clockmaker 
would have been very proud of us. 
Call 1-800-OKIDATA (609-235-2600 
in New Jersey) for the name of the Au 
thorized Okidata Dealer nearest you. 


$ 
== 


ОҚІРАТА 


ап OKI AMERICA company 
Technological Craftsmanship. 


Lotus 1-2-3 and Symphony aré trademarks of Lotus 
Development Corp. 
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SHIPPING 
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CALL FREE 
1-800-841-2748 


COMPUTERS 
ALTOS 580-20 


ALTOS 986-40 
APPLE LOOK-A-LIKE 
SANYO 550-555 
TELEVIDEO 
1603 


NORTHSTAR 
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BROTHER HR15P,..... 
DAISYWRITER 48K 
DATASOUTH DS220 

GEMINI 10X 

JUKI 6100... 

OKIDATA (LOW PRICES) .... 
QUME 1140+ 

QUME 1155+ 


8510 .....$339 1550 
F10-40C PS $970 Р1055 ... 
DIABLO 
$799 
NEC 
$550... .$1535 
7710... .$1655 


TELEVIDEO 950 
TELEVIDEO 970 


AMDEK 3006 
AMDEK 300A 
AMDEK COLOR I+ , 
AMDEK COLOR 11+ 
TAXAN COLOR .... 
B.MN,C. COLOR ..... 
PRINSTON HX12 


ATARI 1050 

INDUS ATARI 

RANA 1000 
PROMODEM. . 

HAYS SMART MODEM 
SMARTMODEM 1200 
SMARTMODEM 12008 
MICROMODEM И E 
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COMPUTER SYSTEMS 
13422 N. CAVECREEK RD. 


PHOENIX, AZ. 85022 
OTHER INFORMATION: 602-867-9897 


eS Free shipping is on UPS ground anty. а: ل‎ 


Send ciphers hetk or money prti ,.... dd Other checks will 
delay shipp-ng two weeks. 
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PROCEDURE Insert(sym: CHAR); 
VAR 
p. ptr. last: link: 
BEGIN 
NEWip): 
p” symbol : = sym: 
ptr :« list; 
last ;= NIL; 
WHILE (ptr # NIL) AND (ptr symbol < sym) DO 
last := ptr; 
ptr := ptr.” next: 
END; 
IF (last = NIL) 
THEN 


END Insert: 
(° 
Procedure: PrintList 
Parameters: t, link, list to print 
Purpose: write the characters ìn the list to the terminal 
7) 
PROCEDURE PrintList(t: link): 
BEGIN 
WHILE (t £ NIL) DO 
°  Write(t^ sym): 
ti= t пех; 
END; 
WriteLn: 
END PrintList; 
BEGIN 
list := NIL: 
LOOP 
Read(ch): 
IF (ch > ° °) 
THEN insert(ch): 
ELSIF (ch = ' ° 
THEN PrintList(list); 
ELSE 
EXIT: 
END: 
END: 


(* local pointers *) 


(* create a new element ‘) 
(* and initialize it °} 


{* make copy of pointer to list *J 
{° pointer to element pointing to ptr °} 


(* track parent of ptr °} 
(* and get next element *) 
(* end of WHILE °} 


(* insert at top of list °} 

(* point to rest of list *) 

(* make new first element "| 
(* insert In middle of list °) 


{° point to p instead of ptr °] 
(° new element points to rest °) 


(^ end of IF *) 


(* for entire list ") 

(* print characters *| 
(* go to next entry ") 
(* end of WHILE *) 
(^ go to next line *) 


(* main program *) 
(* initialize to empty list *] 


(* get character command *} 
(° insert the character *) 

(* print the list *J 

(* exit the program ") 


(* end of IF *) 
(* end of LOOP °} 


END sample4. 


ET 


Listing 7: Example of the PROCEDURE data type. This facility lets you construct 
general-purpose routines that require an (otherwise unspecified) auxiliary function to 
perform some calculation. For example, many FORTRAN libraries provide plotting, 
graphing, or statistical functions that require a user-specified function to work. 


MODULE sample5: 
(* 
This module sets up a statistical function, Average. which computes the average value of a function fx. 
°) 
TYPE 
fcn = PROCEDURE ( REAL ) : REAL: 
VAR 
avgl, avg2: REAL; 
PROCEDURE Averagel fx: fcn; low, high. step: REAL) : REAL; 
VAR 
sum: REAL; 
BEGIN 
sum := 0; 


(continued) 
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WHILE | low « high ) DO 
sum :x sum + fx(low): 
low := low + step: 

END: 

RETURN {sum / (high—low)): 

END Average: 


|" until entire range done *) 
(* find value and sum *) 
(* bump index *) 


{* return average value *) 


Sample function ; fix) = x *) 


PROCEDURE Linear{x: REAL} : REAL; 
BEGIN 

RETURN x; 
END Linear: 


Sample function : f(x) = x°x 


PROCEDURE Quadratic(x: REAL) : REAL; 
BEGIN 

RETURN x*x; 
END Quadratic; 


Begin main procedure 


BEGIN 
avgl := Average(Linear, 
avg2 := Average(Quadratic, – 1.0, 1.0, 0.01): 
END sample5. 


ple variables (foo, count), array 
references (recipe|4] refers to the fourth 
element of array recipe: priceindex 
japril, 1967] refers to the 1967th ele- 
ment of the aprilth array of priceindex), 
record field references (bob.name.mid- 
dle refers to the middle field of record 
name, in the name field of record bob), 
and pointer dereferences (ptr^ refers to 
the item referenced by pointer ptr). 
The standard operators from Pascal 
are also available in Modula-2. Arith- 
metic operators that work on both 
signed integers (INTEGER) and un- 
signed integers (CARDINAL) are addi- 
tion (+), subtraction (-), multiplication 
(*), integer division (DIV), and modulus 
(MOD). Integer division (x DIV y) pro- 
duces the integer part of the result of 
real division (x / y); the modulus func- 
tion produces the remainder after an in- 


af 

= 
onl 
mm 


= 1.0, 1.0, 0.01); 


= = 


teger division. Real arithmetic includes 
addition (+), subtraction (—), multiplica- 
tion (*), and real division (/). 

Set operators include set union (+), 
yielding all elements that appear in 
either set; set difference (–), yielding all 
elements in the first set and not in the 
second set: set intersection (*), yielding 
those elements appearing in both sets; 
and symmetric set difference (/), yielding 
all elements in one set and not in the 
other (that is, a/b is equivalent to 
(a—b)+(b—a) if a and b are sets). 

Relational operators produce 
Boolean (TRUE or FALSE) results, and 
you can use them to compare the basic 
types—INTEGER, CARDINAL. REAL, 
and CHAR—as well as enumeration and 
subrange types. These operators in- 
clude equal to (=), not equal to (#), less 
than (<), less than or equal to (<), 


Your IBM Model 50, 60, 65, 75, 85 or 95 Electronic Typewriter can 
be an RS232 PRINTER or TERMINAL using our Model 5060 


interface. Our Model 300 Interface can even connect your IBM 
Electronic typewriter directly into a phone connector to send 
or receive ELECTRONIC MAIL! 


Both Versions can be easily installed and require NO 


modifications to the typewriter. 


«Є CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave, Fountain Valley, CA 92708 (714) 848-3947 
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greater than (>), and greater than or 
equal to (>). You can use the relational 
operators set membership (IN) and im- 
proper set inclusion (< and >) to 
operate on sets. However, you can com- 
pare only pointer variables with the 
equality and inequality operators. 


CONCLUSION 


Modula-2 clearly surpasses Pascal in 
terms of its program-structuring 
facilities. It contains all the procedures 
and functions of Pascal and adds a stan- 
dard way to separately compile por- 
tions of a program. 

The control structures of the two lan- 
guages are very close. Modula-2 has the 
edge over Pascal with the new LOOP 
statement and the consistent use of the 
END clause to terminate control state- 
ments. 

Data typing in the two languages is 
also very close, but this time Pascal has 
a slight edge—Modula-2's restriction of 
sets to 16 elements (on a 16-bit com- 
puter) is unnecessary and too often 
inconvenient. 

Both Modula-2 and Pascal provide 
powerful and flexible expressions, and 
neither language has an advantage over 
the other in this respect. 

In many ways, Modula-2 is really. a 
superset of Pascal. It takes the good 
points of the language and strengthens 
them with some logical and important 
extensions. When high-quality com- 
pilers become available on many 
machines, Modula-2 may replace Pascal 
as a language of choice. You can use 
Modula-2 everywhere you can use 
Pascal, and in many places where you 
cant. B 
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2-80 
Macroassembler $49.50 


Power for larger programs! This 

2500AD macroassembler includes: 

e Zilog 2-80 Macroassembler (with 
the same powerful features as all 
our assemblers) 

• powerful linker that will link up to 
128 files. Com files may start at 
any address 

• intel 8080 to Zilog 2-80 Source 
Code Converter (to convert all 
your Intel source to Zilog Syntax 
in one simple step) 

e COM to Hex Converter (to convert 
your object files to Hex for PROM 
creation, etc.) 

• 52 page User Manual 


8086/88 Assembler 

with Translator $99.50 
Available for MSDOS, PCDOS, or 
CPM/86! This fully relocatable macro 
assembler will asemble and link code 


for MSDOS (PCDOS) AND CPM/86 


on either a CPM/86 or MSDOS 


machine. This package also includes: 


* An 8080 to 8086 source code 
translator (no limiton program 
size to translate) 

* AZ-80 to 8086 translator 

* 64 page user manual 

• 4linkers included: 

—MSDOS produces .EXE file 
— CPM/86 produces .CMD file 
—Pure object code generation 
— Object code and address 
information only 
Linker features: 
e Links up to 128 files 
e Submit mode invocation 
* Code, Data Stack and extra 
segments 
e Handles complex overlays 
* Written in assembly language for 
fast assemblies. 
* MICROSOFT .REL format option 
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Super assemblers 
. plus the world’s 
argest selection of 
cross assemblers! 


Z-8000 Cross Development 
Package $199.50 
Instant Z-8000 Software! This 
package allows development and 
conversion of software for the 
Z8001, 8002, 8003 and 8004 based 
machines on a Z-80, Z-8000 or 8086 
machine. This powerful package 
includes: 
* a Z-80/8080 to Z-8000 Assembly 
Language Source Code Translator 
• Z-8000 Macro Cross Assembler 
and Linker 
The Translators provide Z-8000 
source code from Intel 8080 or Zilog 
Z-80 source code. The 2-8000 
source code used by these 
packages are the unique 2500AD 
syntax using Zilog mnemonics, 
designed to make the transition 
from Z-80 code writing to Z-8000 
easy. 


All 2500 AD Assemblers and 
Cross Assemblers support the 
following features: 


Relocatable Code — the 
packages include a versatile Linker 
that will link up to 128 files together, 
or just be used for external 
reference resolution. Supports 
separate Code and Data space. 
The Linker allows Submit Mode or 
Command Invocation. 

Large File Handling Capacity 
—the Assembler will process files 
as large asthe disk storage device. 
All buffers including the symbol table 
buffer overflow to disk. 

Powerful Macro Section— 
handles string comparisons during 
parameter substitutions. Recursion 
and nesting limited only by the 
amount of disk storage available. 
Conditional Assembly—allows 
up to 248 levels of nesting. 


Assembly Time Calculator— 
will perform calculations with up to 
16 pending operands, using 16 

or 32 Bit arithmetic (32 Bit only for 
16 Bit products). The algebraic 
hierarchy may be changed through 
the use of parentheses. 


Include files supported — 
Listing Control—allows listing 
of sections on the program with 
convenient assembly error detec- 
tion overrides, along with assembly 
run time commands that may be 
used to dynamically change the 
listing mode during assembly. 
HexFile Converter, included 
—for those who have special 
requirements, and need to generate 
object code in this format. 


Cross reference table 
generated— 


Plain English Error 
Messages— 


system requirements for all pro- 
grams: 2-80 CP/M 2.2 System with 
54k TPA and atleast a 96 column 
printer is recommended. Or 
8086/88 256k CP/M-86 or MSDOS 
(PCDOS). 


Cross Assembler Special Features 


£-8— User defined registers 
names, standard Zilog and Z-80 
style support. Tec Hex output option. 
8748— standard Intel and Z-80 
style syntax supported. 

8051— 512 User defined register 
or addressable bit names. 

6800 Family—absolute or 
relocatable modes, all addressing 
modes supported. Motorola syntax 
compatible. Intel Hex or S-Record 
format output. 

6502— Standard syntax or Z-80 
type syntax supported, all 
addressing modes supported. 


de Translators ------ 
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Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys. Very difficult. 


Before Avocet introduced its family of 
cross-assemblers, developing micro-pro- 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 


But with Avocet's cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide. 


The Well-Tempered Cross-Assembler 


Development Tools That Work 


Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun- 
dreds of other organizations that use them. 
Every time you see a new microprocessor- 
based product, there’s a good chance it 
was developed with Avocet cross- 
assemblers. 


Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M* 
and process assembly lanquage for the 
most popular microprocessor families. 


51A" disk formats available at no extra 
cost include Osborne, Xerox, H-P, IBM 
PC, Kaypro, North Star, Zenith, 
Televideo, Otrona, DEC. 


Turn Your Computer Into A 
Complete Development System 


Of course, there's more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast itin EPROM: 


Text Editor VEDIT -- full-screen text edi- 
tor by CompuView. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user- 
configurable form. 


CP/M-80 version .................... $150 
CP/M-86 or MDOS version ....... $195 
(when ordered with any Avocet product) 


EPROM Programmer -- Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per- 
sonality modules. Self-contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob- 
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partial programming. 

PROM types supported: 2508, 2758, 
2516, 2716, 2532, 2732, 2732A, 
27032, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS. 
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Рто@алий@................ $429 
Options include: 


ming algorithms ... programs 2764 in one 


Proarammer ................ $549 


CP/M-86 
NM am RE, боз" 
ersions 
| — XASMI8. | _ 1802 — | 
$200.00 
each 
ХАЅМ28 
each 


NEW! XMACO68K..... 68000 $595.00 


Call Us 


If you're thinking about development sys- 
tems, call us for some straight talk. If we 
don't have what you need, we'll help you 
find out who does. If you like, we'll even 
talk about Bach. 


$250.00 
each 


(Upgrade kits will be available for new 
PROM types as they are introduced.) 


Software Driver Package -- 
MN features, no installation 
required. 

CP/M-80 Version ........... $ 75 CALL TOLL FREE 1-800-448-8500 
ІВМ PC Version........... $ 95 (In the U.S. except Alaska and Hawaii) 
RSA СЕШе.............. $ 30 

8748 family socket adaptor . . . 


8751 family socket adaptor . .. $174 
8755 family socket adaptor . . 


G7228 Programmer by GTek -- baud 
to 2400 ... superfast, adaptive program- 


VISA and Mastercard accepted. All popular disc formats now 
available -- please specify. Prices do not include shipping and 
handling -- call for exact quotes. OEM INQUIRIES INVITED. 


‘Trademark of Digital Research — * " Trademark of Microsoft 


minute. 


AVOCET 


Ask us about Gangand PAL proarammers. 


HEXTRAN Universal HEX File Con- 
verter -- Converts to and from Intel, 
Motorola, MOS Technology, Mostek, 
RCA, Fairchild, Tektronix, Texas 
Instruments and Binary formats. 


SYSTEMS INC: 


DEPT. 884-B 

804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 TELEX 467210 


Converter, each version....... $250 
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MOODULA-2 


PASCAL, ADA, 
AND MODULA- 


BY DAVID COAR 


A system programmers comparison 


WHEN FACED WITH a reasonably large 
software project, many factors can in- 
fluence the choice of an implementa- 
tion language. Some are technical and 
some are not. In comparing Pascal, Ada, 
and Modula-2, | will deal with the major 
technical factors by using basic prop- 
erties that these languages possess as 
measuring tools. In each case, | will 
describe the relevant programming 
issues briefly and then discuss the three 
languages within that context. pointing 
out differences, commenting on the 
relative merits of certain features, and 
offering opinions concerning possible 
improvements. Since I'm focusing on 
the capabilities provided by the lan- 
guage features rather than the specific 
syntax used to invoke them, this article 
complements detailed descriptions 
published elsewhere (see references). 

Why did I choose these particular lan- 
guages? Over the years, Pascal has 
achieved popularity as an implementa- 
tion language. Nevertheless, its creator, 
Niklaus Wirth. apparently never thought 
of Pascal as a true systems-implemen- 
tation language. Modula-2, on the other 
hand, represents a conscious effort on 
his part to define such a language. 
Modula-2 has facilities for hardware in- 
terfacing and allows many programmers 
to work together on the same project. 
Of course, these are the same goals that 
were established by the Department of 


Defense for the new programming lan- 
guage, Ada. Thus, Pascal and Modula-2 
are different attempts by the same per- 
son to design a programming language. 
while Ada and Modula-2 have different 
origins but the same stated goals. 


STRONG TYPING 


In most modern programming lan- 
guages you must declare each data ele- 
ment and routine before using it. First, 
you choose an alphanumeric identifier 
to serve as its name. Then, specify its 
type. You know certain primitive types, 
such as integer, real, Boolean, and char- 
acter in advance (see table 1). You must 
declare the others explicitly before 
using them. You may create new types 
either by making certain minor modifi- 
cations to previous types or by combin- 
ing one or more previous types into 
composite structures such as arrays and 
records. In any case, the type of an ele- 
ment completely determines its storage 
requirements and the uses to which it 
may be put. This is what is meant by 
strong typing. Typing plays a major role 
in all three languages by restricting the 
David Coar (POB 23489, Portland, OR 
97223) is a member of the technical product 
staff of Floating Point Systems Inc. He received 
his bachelor's and master's degrees in mathematics 
from the University of California at Berkeley. 
His hobbies include skiing and classical guitar. 


way you can allocate and use data 
elements. 


STORAGE ALLOCATION 


In order to generate code for your pro- 
gram, the compiler must know the size 
and location of each data element you 
declare. The data element's type com- 
pletely determines its size. Its location 
normally is offset from the beginning of 
a multiple-element memory area. The 
compiler assigns an offset of zero to the 
first element in the area, the second 
gets offset more than the first, and so 
on. The details of this algorithm com- 
pletely determine the resulting memory 
area's size. Each memory area location 
and the way it gets allocated depend on 
the kind of memory area it is. There are 
three possibilities: stack, heap, and main. 
Stack areas are contained within a 
large memory area called an execution 
Stack. A special top-of-stack pointer keeps 
track of the execution stack's current 
end. When you call a function or pro- 
cedure, you change the top-of-stack 
pointer and the program uses the area 
between the old and new top-of-stack 
for your newly called routine's data ele- 
ments. When the call completes, the 
program restores the top-of-stack 
pointer to its previous value and returns 
control to the calling procedure or 

function. 
(continued) 
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THREE LANGUAGES 


Heap-memory areas contain a single 
data element, usually an array or a 
record. To use this data element, you 
must have a pointer to the heap-mem- 
ory area containing it. A pointer is a 
special kind of data element that always 
contains the address of a data element 
in the heap. Your program must explicit- 
ly allocate each heap area that it needs, 
using special syntax provided for this 
purpose. The address of each new area 
is stored in a pointer. Pascal and 
Modula-2 also have syntax for explicit 
release of heap areas, but not Ada. 

Main memory is allocated once when 
you load your program. A Pascal pro- 
gram has only one main-memory area, 
which contains all the data elements 
declared in the main part of your pro- 
gram and all the executable code. In 
Modula-2, each library module your pro- 
gram uses has a separate main-memory 
area that contains its data elements and 
the executable code for all its pro- 
cedures and functions. Similarly, each 
library unit of an Ada program has its 
own main-memory area for data 
elements and executable code. 

Ada is the only one of these three lan- 
guages that gives you explicit control 
over the size and relative location of 
data elements. In Pascal and Modula-2, 
an element's size, as well as location 
within each enclosing memory area, is 
controlled completely by the compiler. 
For most applications this is not a prob- 


lem. However, if you must generate or 
use data that has a predefined, exter- 
nal format, then you must have control 
over a data element's size and relative 
location within a record. 

Both Ada and Modula- let you 
specify an absolute address for a data 
element or routine. This facility, which 
does not exist in Pascal, is essential for 
implementing interrupt handlers and 
memory-mapped I/O (input/output). It 
would be nice if there were a related 
facility in any of the three languages 
that would allow you to specify a data 
element or routine’s symbolic address 
for linking it with an external system. 

It's a little surprising that Modula-2 
has no mechanism for creating variable- 
length arrays. Instead, when you declare 
an array you must specify its type fully. 
including the range of acceptable index 
values. Because the upper and lower 
bounds for such a range must be con- 
stant, the number of elements in the ar- 
ray will also be constant. Modula-2 in- 
herited this unfortunate feature from 
Pascal with only one minor improve- 
ment. When you specify the type of an 
array parameter to a procedure or func- 
tion in Modula-2, you need not include 
its size. This allows you to use a 
parameter to pass different size arrays 
to a procedure or function. However, 
Modula-2 doesnt let you create an ar- 
ray whose size is determined at run 
time, which makes the language unnec- 


Table 1: The data types available in each of the three languages are shown in the 
table. Enumerated types, records, and arrays are not primitive types: the others are. 
Strictly speaking, characters are a special enumerated type and strings are a par- 


ticular class of character arrays. 


Integer Types Real Types Structured Types Special Types 


enumerated 
character 
integer 


enumerated real 


character 
integer 
short 

long integer 


enumerated 
character 
integer 
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short real 
long real 


pointer 
Boolean 
set (bit mask) 


word 

address 
Boolean 

set (bit mask) 
procedure 


pointer 
Boolean 
exception 
task 


essarily restrictive. It should at least give 
you pointers to such arrays. 


TYPE CONFLICTS 


Each expression in your program 
belongs to two potentially different data 
types. One type comes from the way it’s 
used, because that tells you the type of 
data value it must produce. The second 
comes from the expression’s structure. 
Given inputs of a specific type, each 
operator in the expression produces 
Outputs of a specific type. So the ex- 
pression's data elements and the oper- 
ators that are used to combine them tell 
you what type of data value it will 
produce. 

If these two types are different, the 
compiler must decide how to resolve 
the conflict. in a strongly typed lan- 
guage, conflicts are generally treated as 
programming errors. This has one unfor- 
tunate consequence: an element's data 
type is not determined by its intrinsic 
properties but by your need to com- 
bine it with other data elements. In 
Modula-2, for instance, I learned to 
avoid cardinal (unsigned integer) data 
elements quickly because they could 
not be mixed with integers in expres- 
sions. 

Pascal provides almost no relief from 
the regimen of strict typing. There are 
few implicit type conversions, and func- 
tions for explicit type conversion are 
limited to ORD, CHR, TRUNC, and 
ROUND. With the function ORD you can 
convert an enumerated value into an 
unsigned integer. With the function CHR 
you can convert an unsigned integer in- 
to a character. The functions TRUNC 
and ROUND convert values of type real 
into values of type integer. The program 
has to handle other type conversions by 
using case statements, explicitly ini- 
tialized arrays, or untagged variant 
records. In particular, there is no safe 
and easy way to recover an enumerated 
value from an unsigned integer. All too 
often conversions that are perfectly 
natural from a conceptual standpoint, 
and which should be programmatical- 
ly simple, lead to the use of untagged 
variant records—probably the least safe 
construct in the language. 

Modula-2 provides a little more relief 
from strict typing. In certain situations, 
it provides implicit type conversion 
when a value is assigned to a different- 

(continued) 
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THREE LANGUAGES 


Listing |: This listing shows how subtypes and derived types are declared in Ada. In 
Ada, everything between the 7 symbol and the end of line is ignored by the com- 
piler. Text included in this manner may be used to explain tfe details of a program. 


Subtypes and Derived Types in Ada 


TYPE day IS (mon, tue, wed, thu, fri, sat, sun); — an enumerated type. 
SUBTYPE weekday 15 day RANGE mon..frl; – a subtype of the type day. 
~ Values of type day may be stored into data elements of type weekday 


= and conversely. 


TYPE midweek IS NEW day RANGE tue..thu; — a new type derived from the 
~ type day. Values of type midweek may not be stored into data elements 
~ of type day or weekday. Similarly, values of type day and weekday may 

- not be stored into data elements of type midweek. 

SUBTYPE nibble IS integer RANGE 0..255; ~ a subtype of the type integer. 
= Values of type nibble may be stored into data elements of type integer 


- and conversely. 


TYPE byte IS NEW nibble: ~ a new type derived from the type nibble. 
- Values of type byte may not be stored into data elements of type 
- nibble or Integer. Similarly, values of type nibble and integer may 


~ not be stored into data elements of type byte. 


ly typed data element. For example, you 
may store a cardinal value in an integer 
data element and a positive integer in 
a cardinal element. However, neither an 
integer nor a cardinal may be stored in 
a real element. There is a slightly richer 
set of functions for making explicit type 
conversions. In particular, the function 
VAL allows you to recover enumerated 
values from unsigned integers. Addi- 
tionally, certain types have a built-in 
function that shares the type name and 
converts input values of that type. The 
drawback of this feature is that it ap- 
pears to be system dependent because 
no computation can be performed in 
making the conversion. Consequently, 
use it with care if you intend to move 
your software from one system to 
another. 

Ada is similar to Modula-2 in its en- 
forcement of strict typing. For certain 
well-defined types, there is a built-in 
function that shares the type name and 
converts input values into the particular 
values of that type. This means that 
many type conversions are reasonably 
easy. Moreover, the collection of type 
names that can be used for sharing and 
converting is well defined, and the 
results are independent of any imple- 
mentation. All of this is a definite im- 
provement over Modula-2. 

Ada's implicit type conversion is 
based on the notion of a subtype. When 
a type is created by placing restrictions 
on another one, it is called a subtype 
(see listing 1). Its values may be mixed 
with expressions of the original type, 
and values of either type may be stored 
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in data elements on the other, as long 
as the constraints of the subtype are not 
violated. While subtypes (called sub- 
ranges) exist in both Pascal and 
Modula-2, Ada tries to make their mean- 
ing more precise. 


DERIVED TYPES AND 
OVERLOADING 


Ada further refines strong typing by in- 
troducing the notion of a derived type: an 
exact copy of another logically distinct 
type (see listing 1). Derived types allow 
you to have look-alike data types whose 
corresponding data elements cannot be 
confused with one another. In order to 
make the derived type an exact copy of 
the original, Ada gives it logically 
distinct copies of each original opera- 
tion. While this feature seems reason- 
able at first, it has some undesirable 
side effects. To understand them, how- 
ever, we must first discuss another 
distinctive Ada feature, overloading. 

Two elements of your program are 
overloaded if both are visible and have the 
same name. In a strongly typed lan- 
guage, overloaded elements normally 
cannot be confused with one another 
as long as they have different types. In 
spite of this, both Pascal and Modula-2 
prohibit overloading. Ada allows it, but 
only for procedures and functions. An 
Ada procedure or function call may 
refer to any one of several routines with 
the same name. The compiler then 
chooses the correct one according to 
the number of its parameters, the type 
of each parameter, and the type. if any, 
of its return value. 


Overloading is closely associated with 
another distinctive Ada feature the 
ability to redefine basic operators such 
as addition, subtraction, and multiplica- 
tion. To do this, you simply declare a 
function that has the right number of 
parameters and use the appropriate 
symbol for its name. If you have defined 
a collection of operators, you can use 
them in an expression with values of the 
correct type exactly as you would use 
any ordinary operator. One desirable 
consequence of all this is that it lets you 
create versions of the basic operators 
that mix types in a more or less ar- 
bitrary way. 

Another less desirable consequence 
of overloading comes from the rules 
governing types in general and derived 
types in particular. There is a set of 
operations for each type in your Ada 
program. Each set of operations is a 
procedure or function with at least one 
type-oriented parameter or return value. 
The operations belong to the type 
either because they were inherited by 
the type or because both the type and 
the operations set were declared in the 
visible part of the same package. 

Now consider the following situation. 
Types x1 and x2 are declared in pack 
age x along with a procedure q whose 
parameters are of type x] and x2. In 
package y, type yl is derived from х1, 
and type y2 is derived from x2. As men- 
tioned earlier, a derived type inherits a 
copy of each operation belonging to the 
original type. Inside y there are now two 
procedures named q: one with param- 
eters of type yl and x2 belonging to y1, 
and one with parameters of type х1 and 
y2 belonging to y2 (see figure 1). Of 
course, you probably wanted a pro- 
cedure with parameters of type yl and 
y2, but to get it you'd have to explicitly 
declare it. And that wouid not be the 
end of your problems. The literal values 
for types xl and yl are indistinguish- 
able, as are those for x2 and y2. So a 
call on q that substitutes a literal value 
for one of its parameters will be ambig- 
uous inside y, unless the literal value is 
appropriately qualified. What makes 
this ambiguity especially frustrating is 
that there is really only one procedure 
q. The copies are merely pseudonyms. 
Ambiguity regarding a literal value's 
type is probably unavoidable. Neverthe- 
less, the automatic proliferation of over- 
loaded procedures and functions that 


occurs in the Ada language seems un- 
reasonable. 


INITIALIZATION 


The problem of initialization is related 
to strong typing and storage allocation. 
When you declare a data element, you 
often might want to give it an initial 
value. Occasionally, you might even 
want to specify an initial value for all 
data elements of a given type. This 
would let you document important 
properties of such data elements. For 
stack and heap elements, convenience, 
documentation, and control centraliza- 
tion are the major advantages provided 
by initial values. For main-memory data 
elements, however, the initial value's 
primary virtue is efficiency. since the 
loader generates them from a map at 
run time. If you don't generate them at 
that time, you wind up with two copies 
of each initial value in main memory. 
The list of hardware instructions that 
must be executed to initialize the data 
element will contain one copy, while the 
data element itself will hold the other 
once the hardware instructions are ex- 
ecuted. In addition, there will be hard- 
ware instructions to write the value in- 
to the correct memory location. For a 
large table of error messages, this could 
lead to a significant increase in memory 
requirements. 

Beyond some reasonably simple syn- 
tax extensions for declarations, a 
strongly typed language must have 
facilities for creating structured con- 
stants if you want to implement initial 
values. Otherwise you cant describe the 
initial values for compound data struc- 
tures such as records and arrays. Ada 
is the only one of the three languages 
that supports either declarations or 
structured constants. The decision not 
to include these features in Pascal and 
Modula-2 presumably was motivated by 
a desire to keep the language as sim- 
ple as possible. Most Pascal implemen- 
tations have extensions in this area, but 
they differ substantially and will cause 
problems if you want software that is 
easy to move from one system to 
another. 


STRUCTURED CONTROL 


The data elements in your program con- 
trol its behavior. Depending on their 
contents, you may decide to examine an 
input value, compute a new value for 
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one of them, or produce an output 
value. Statement lists in the body of the 
program specify these actions in detail. 
Program execution is basically sequen- 
tial in nature. At any given instant, only 
one statement controls your program. 
Certain kinds of statements let you 
transfer control to either a different 
statement list or to another statement 
within the same list. In the absence of 
such explicit transfers, however, the pro- 
gram executes the statement list in 
order, starting with the first one. All 
three languages provide essentially the 
same facilities for dealing with this type 
of deliberate, sequential control. Ada 
provides two additional control mech- 
anisms, the rendezvous and the excep- 
tion. but both have serious flaws, and 
the rendezvous is not an appropriate 
construct for a low-level systems imple- 
mentation language. 


SEQUENTIAL CONTROL 


All languages let you explicitly transfer 
control from one part of your program 
to another. The GOTO statement is the 
most primitive example of such a fea- 
ture. It lets you jump to a more or less 


arbitrary location within the same list of 
statements. Often, a particular relation- 
ship between two or more data ele- 
ments, such as x + y = z, is consciously 
preserved for a number of consecutive 
statements. Because you run the risk of 
destroying such relations whenever you 
jump into the middle of a list of state- 
ments, you should use GOTO state- 
ments sparingly Good programming 
languages discourage explicit transfers 
by providing more structured methods 
for altering the flow of control, e.g., pro- 
cedures, functions, conditional state- 
ments, and looping constructs. Ada and 
Modula-2 transfer control similarly and 
both are a substantial improvement 
over Pascal. 

In both Ada and Modula-2, a pro- 
cedure's or function's return statement 
lets you cut off its execution and 
transfer control to the place where it 
was called. However, when you invoke 
the return statement to get you out of 
a function, you must always supply an 
appropriate return value. Unlike Pascal. 
neither Ada nor Modula-2 have a spe- 
cial data element that contains the 

(continued) 


OVERLOADING 


PACKAGE x 


PROCEDURE ¢ | 
[USES д1 AND x2! 


PACKAGE y 


PROCEDURE ¢ 
(USES yl AND x2) 


PROCEDURE ¢ 
(USES y2 AND x1) 


Figure 1: Procedure д in package x Ras parameters of type x1 and x2. Type yl in 
package y is derived from type x1. Type y2 is derived from type x2. As a result, 
package y contains two procedures named д. One has parameters of type уі and 
x2. The other has parameters of type y2 and xl. If you want a procedure that does 
the same thing for yl and y2 that the original q does for x1 and x2, you will have 
to declare it yourself. If you call it q, it will be overloaded with these two other 


procedures named q that you got for free. 
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The JE232CM allows connection of standard serial RS232 
printers, modems, etc. to your VIC-20 and C-64. A 4-pole 
switch allows the inversion of the 4 control lines. Com- 
piete installation and operation instructions included. 

* Plugs inlo User Port * Provides Standard RS232 signal 
levels - Uses 6 signals (Transmit, Receive, Clear to Send, 
Request to Send, Data Terminal Ready, Data Set Ready). 


JE232CM. 


ICE SYNTHESIZER 


JES20AP 


JE520CM 


* Over 250 word vocabulary-alfixes allow the formation of more 
ihan 500 words • Built-in amplifier, speaker, volume control, and 
audio jack © Recreates a clear, natural male voice © Plug-in user 

with documentation and sample software • Case size: 
TAL x ЗА x 1-3/8"H 


APPLICATIONS: = Security Warning — * Telecemmunicatien 
* Teaching » Handicap Aid 
* Instrumentation " Games 


The JE520 VOICE SYNTHESIZER will plug right into your 
computer and allow you to enhance almost any applica- 
tion. Utilizing National Semiconductor's DIGITALKER™ 
Speech Processor IC (with four custom memory chips), 
the ЈЕ520 compresses natural speech into digital mem- 
ory including the original inflections and emphases. The 
result is an extremely clear, natural vocalization. 


Part No. Description Price 
JEBZDCM For Commodore 64 & ViC-20 ...... $114.95 | 
JES20AP For Apple П, I+, and ffe ........ $143. 35 | 
ыыт 
TA mia nd 
= та Cte ач аг, 4 
а є - d 
ы! 
д Ф ^ 
JE664 EPROM PROGRAMMER 
BK to 64K EPROMS — 2 ERP in Pack (ages 


Camplutely Sell-Caotsimd — Beguires Mo Addisional Sprint tar Operating 
* Programs end validates EPROMs * Checks for property erased EPROMS 
*Emulaies PROMS or EPROMS - А5232С Computer intertace lor echting arg 
program loading - Loads data into RAM by keyboard * Changes data in RAM 
by keyboard * Loads RAM гот an EPROM > Compares EPROMI for content 
Giferences * Copies EPROMs - Power Input. 115VAC, GOHz, less fan 10W 
power consumpbon - Enclosure Colot-coordinabed, light lan panels with 
moided end pieces m mocha brown * Sere 155971 л ЙМ T a 39 мі 
Gh Ibs 


Thu EGGS EPROM Programmer ertadiies and programs vanos B Bt Wor EPROMS fram BK to 
БЕК би memory cagacty Data can be entered rte Ft СВГ ctendi EX y Bd HAM n Pret 
ways [tà vorm 2 ROM си EPROM (2) vorm an еалт compte va De options 665 SZC 
BUS, (9 rom Es panel Geyboar The E564 з RAM may be accessed bor emmulztion purposes 
trum ^u panels Inst sorket O a^ eternal Iacrcpracesso. in ГУ "ТЕГ and emule, Te 
JEDA Joes ter examenes, charge and када of program content. The ДБА 5 RAMS 
Сал De programried Quy i Mi 7175 dor any viue) allewieg auta addresses on (Ме EPROM 
© ім propraremed Шат миа рсету cf "UV" ега Tha EES intr DATA and 
ADORESS n comers! herac Ulghangmenc) format A COSPLAY. EPROM DATA" 
but changes tu DATA meade fom RAM word to EPROM word and & Соро e cum 
Fersadecamal and bunary code The Nort panel leatures à comventcl срогу gude. The 064 
Programmes ches ane MIGA Jumper Moaie Us тїйє below 


ЈЕЄВА-А EN Prunaae. ............ $995.00 


Assembled & Tested finchuctes MA 16A 


JERS — RSZ32C INTERFACE OPTION — The 5232€ intertace Opton mpiemerts 
computer access 0 Ты EEA RAM Thes flows fo computer Ip manpulaie, fore and 
йы EPROM esta to ard kom Pe Ж А А sinpi program ime s Supobed e MBASIC Кы 
CM тәрле Docemantaten s croeded to adapt ve аша to ow Оргу ah an 
RSTI? pori 9500 Band. Bt mors о parry and 2 шщ) bts 

FOR A LIMITED TIME A SAMPLE OF SOFTWARE WRITTEN IN BASIC FOR 
THE TRS-82" MODEL 1, LEVEL Н COMPUTER WALL ALSO ВЕ PROVIDED 


JEG64-ARS EPROM Prog. w JESS (gf. . . . . $1195.00 
Assembled & Tested (includes JM18A Module) 


EPROM JUMPER MODULES — The JE664's JUMPER MODULE (Personality Мек] a 3 
plug a Мола that ore ets Ре JEGÓ doy the proper prograremeg cucses So the EPROM and 
сибат he EPROM socket conmectons for Sat pascua EPROM 


Bu тыш 
Apu te es un IER киги "Wi 
MA іле Zu AMD Meroe Ka rar n $n 
мы ib 7352216 (Th 2w wis harn iz. WEC Tl 
iwn REC Yum 
AO TMS27 13 UH fé 54 YN ажаа f fay 
MIA TMS A32 ay “уы T некъ "IZ yum 
MASS Um e» AMD Pura, EL, Ex vim 
Meri cios me 
MIX IDEA Fak Vosa mr 1376 
Алл ысмы ља DN Алал ius 
мы лы 
мын гы NYO _ m Ратча Окі ұң 
Аан. гы atv n 112% 
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ИЕЛЕ... 
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PROMETHEUS 


Nationally Known 
Manufacturer! 


TR ANS 
SYDE @ 


mi 


power Cord - 
PS51194 


«руй 11597. 
vwriact suniches. 


KEF XPO/TD 


+12106 ё 2 


A MI 
АГ INE 


4-CH 
10%. 


оцїрш * 


* Can arve 


* Fully regu 


$10. 00 Minimum Order — U.S. 


| Send S.A.S.E. for Monthly Sale 


AC T ION Т Е ECH NOLC CK GY | 


Power/Mate Carp. A 
= Мараш: 108-125/2 10-250 VAC at 47-53 Hz + Line regulatian: 7 0.05% - Three 
mounting surtaces + Overvollage protection * UL recognized - CSA certied 


POWER SUPPLY +SVDC 2 7.6 AMP 12VDC & 


POWER PAC TEI 
» Parfact lor computer systems * Output *SVDC 8 11 Amps. -5vDC @ 1 Amp, 


3O0mV р-р - Load r 
FCS-604A...... 


Switching Power 


| California Residents Add 5*:*5 Salas Tax 
Shipping — Add 5% plus $1.50 Insurance 


> Tre CO 


Intelligent 300/ 1200 Baud 
Tel 2l pho L J M )der n with 
Real lime Clock/Ca lendar 


The ProModem" is a Bell 212A (300/1200 baud) intelli- 
gent stand-alone modem -Full leatured expandable 
modem * Standard fealures include Auto Answer and 
Auto Dial, Help Commands, Programmable Intelligent 
Dialing, Touch Tone" and Pulse Dialing & More * Hayes 
command set compatible plus an additional extended 
command sel ’ Additional oplions & models avallable 


PM1200......$375.00 


Mit: sumi 54-Key Uni encoded 
Ma rix All-Py 


urpose Keyboard 


. SPST keyswilches * 20 pin nbbon cable cannec- 
linn * Low prokle keys * Fealures: cursor controls, 
contra, caps lock), function, enter and shilt keys 
“Color (eeycaps]: grey * Wi: 1 №. * Pinout included 


. $14.95 


76 |j Gy | ч eri -f CEH K yb ar 1 

* Sample sona! iMt SPST ناا‎ switch- 
Ing * Operates in uppar and lower case * Five user 
function Kays: Е1-Е5 + Six finger card connec- 
lion * Color {keys}. tan * Wolghl 2 Ibs - Data inci. 


КВ7б..................®29.95 


106-KEY 8-BIT SERIAL . 
KEYBOARD 
* Tha terminals were designed lo be daisy chained 
around a central hos! computer and used as inde- 
vidual work stabons + Hall effect switching * numeric 
and cursor keypad + 10 user definable keys * 507 
intertace cable with 9- pin sub- miniature connector 
77 LED function displays + Security lock ^ N-koy гой- 
ovar » Automatic hey repeat function * Color: (case): 
whi wiblach panel-ikay caps}: grey and blue 
"Wight 5!* ibs < Data included 

. $59.95 


бк Key Keyboard with Numeric 
Keypad for Apple Il and 11+ 


* Plugs directly inio Apple li nr A+ motherboard with 
16-pin ribbon cable connector • 26 special fung- 
bons » Cole koye) whilu/grey * Weight: 2 Eos. 


ASCII 


AANA HEA o € RR ^ м я э ¢ 


| KB-A6B................ $99.95 | 


tuf 
Al". 
P Regulated Power Supply 


1 AMI 


* Qutpul -5VDG @ 1.0 amp jaio *30VDC regulated) * Input: 1 15VAC, 60 Hr 
* Two-tone (аске цер sell-enctosed case- 6 foot, 3-conductoór black 


Size: 649" Lx 77 W x 2м” H - Weight: 3 lbs 


ammo me з - ^ ө ө ^ = 


$14.95 


EGULATED POWER SUPPLY 


Output Зы? Weight Frite 
БМаЗА/БМЯ 254 AWlx4á'Wa2wWH 2lbs $2995 
5V6A/DVESA Бн xd Wx2^59H 4ibs $39.95 


! 3, 5 AMP SWITCHING 
50.G0Hz @ 3 emp SOHz d 16 Fan voit Дрю supply 
Ut 15/230NAC) + Output SVDC @ 7 б атр. 1ZVDC @ ! Same B font black 


Bele 


SWITCHING POWER 


pow cond ‹ Siro: 11971 a 137. 1 я За agit Б ibe 


PS94VOS. ....... 


-OUTPUT UPPLY 


f 
DK @ 


* Ideal for disk drive needs of CRT terminals, pf تا‎ and 
video games - input: 115/230VAC. 50/80Hz + Output; 4 5Y @ 5 Amp, ^ 12V 9 
18 Amp, *12V & 2 Атр, -12V 6 05 Amp * UL recognized - CSA certified 
* Size: FHL x 6-3/167W x 17H > Weight 2 Ibs. 


МАМ 174KF............ 


wee. 959.95 


D POWER SUPPLY 


ho epee Wo * ш » 


иеш. 
INC. d 


Amps, -12VDC @ 0.5 Amp and *24VDC € 3 Amps · Over- 


voltage protection Sire 12''L x G"W x AH - Wesght. 17 Ibs. * Spec inci. 
РЕСЕ... Oleh avo aê о ье о ВОО 


EL SWITCHING POWER SUPPLY 


* Microprocessor, mini-computer, terminal, medical equipment and process 
control applications + Input. 90- 130VAC, 47-440Hz * Output. * 5VDC @ SA, 
-5VDC A 1 A, + 12VDC @ 1A, -12VDC @ 14: Line regulations. *0.295* Fipple: 


шанай 1% * Overcurrent protection • Ad] SY main 
Sire GWL x IT YY x 4-15/167H + Weight. 1% Ibs. 


„аааз кааз аза ә э 869.95 each 


Supply for APPLE tl, 1+ & ife™ 
lour lloppy disk drives and up to eight expansion cards 


* Short circuit and overload protection · Fits inside Apple computer 


laled *5V & 5A, +12V @ 1.54, -5V @ БА -12V @ .5А 


= Direct plug-in power cord included * Size: 9%"L x 3'2^W x 24"H 
* Weight: 2 Ibs. 
KHP4007. . 


ЕАД 
Spec Sheets — 30€ each 
Send $1,00 Postage for your 


FREE 1984 JAMECO CATALOG 
Prices Subject 1o Change 


тинн 
VISA" 


Funds Only 


5 Flyer! 


1355 SHOREWAY ROAD, BELMONT, CA 94002 


|3784 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 | UVS-11EL Replacement Bulb. 


| 
меи" Ihe EDU-LINK Learning Kit 
| 


| im ай 


The EDU-LINK fiber optic system 

is a low-cost, TTL compatible dala 

e lransmission system designed 
specifically as an educational tool 

for students and engineers work- 
ing in many different industries. 
includes: transmitier PCB, a re- 
—M — eu . Ceiver РСВ, one meter o! plastic 
a оріс fiber, and all the necessary 
electrical hardware - Complete step-by-step instructions, 
theory of operation, and tutorial information are included. 


rods d eae € AL. 


- = - ES >] Т: " 
LE ACCESSORIES 
h mm Е" 
514" APPLE 
1 Il ct Plug- «| t 
Compatib! e Dist . Drive 


f" rat т Г. 
and Controller Card 


The ADD-514. Disk Drive uses 

Shugart 84390 mechanics ~ 143K 

formatted storage * 35 Iracks 

* Compatible with Apple Control- 

ler & ACC-1 Controller * The drive 
comes complete with connector and cable -- just plug 
into your disk controller card * Size: 6L x 9'2W x 8-9/16'D 
* Weight: 4% Ibs 


D-514 (Disk Drive). eccc606 bdo $195.95 


Also Available... 


| JE864 (80 Col. + 64K RAM for e). ...., $124.95 


E 


| 


JE614 (Numeric/Aux. Keypad lor Je). .. „.. $89.95 


— = 


LT "ACLIIEL ГУ" 
Р н ОА ASRMIELD 
* be ar spikes and EMRE noise 


Боге ıi can damage your equipmamt or 
ама loss * 6 month warranty « Power dissipa- 


4 .. tion (100 microseconds} 1,000,000 watis - 6 
m. $^ sockels - б fool power cord * Normal tine volt- 
^ ed age indicator tight « Brown out/black out reset 

switch * Weeght 2 lbs. 
Model 100.........-........„.- 569.95 
aY Ug. CG Wir fs | Wi 
Protect ESIA TAS 1011—2499, 
Yourself... Back-Up 
E Power Source 
э Provides up to 30 mmutes of continuous 120 f 
a H VAC GüHz power to your 


compuler system 
(oad dependent) when you have a black oul 
or voltage sag * Output rating 200 walts - Sux 
month warranty + Weight 24 ibs. 


Model 200 (PC200)....... 


For more demanding systems (eg. with hard disks) 
* Output rating: 300 watts 


XT300..... = = m» ш wow ien 9489.95 
МЕ МОВ\ M EJ PANSION | 
COMF AQ С OMPATIBILITY 


| SAVE HUNDREDS OF $$$ BY UPGRADING | 
MEMORY BOARDS YOURSELF! 


Moet ol the populér memory boards allow you fo add an additional 


| GAK. 128K. 192K, of 256K, Tha (ВМК Kit will populate ihera boards 


| IBM64K „ы 200ns 64K N. 1 


8 Chips — 51 Minutes 


| distance of ane inch, Special conductive (oam diner eliminalas steik $ 


in 4K byte Increments. The kit is simple to КИЕ! — peat insat the 
nine БАК RAM chips in the provided sockets and sel the lero groups 
of switches. Directions are inctuded. 


* i sie J Bah Мм 


“Тн5-80 to 16K, 32K, or 48K 


**Model 1 = From 4K to 16K Requires [1) One Kit 
Modal 3 = From AK to 48K Requires (3) Three Kis 
Color = From 4K 1o 16K Requires (1) Ona Kil 


**Model 1 equipped with Expsouen Board ep io LEK Two Kis Required 
= (ns КА Required ter sach 16K of Exppesien — 


TAS-16K3 *200ns for Color & Model ИІ ., $12.95 
TRS-16K4 *250ns for Model e фч очна ome a4 510.95 
ТАЅ-80 Color 32K or 64K Canversion Kil 


Easy lo install kits comes complete with Bea. 4164- -2 (2009) 64K 
dynamic RAMs and conversion documentation. Converts TRS-B0 
color Computers with D, E, ET, F and NC circuit boards to 32K. 
Alto converts TAS-60 color computer H 10 64K. Flex DOS or OS-9 
required to чого tuli 64K RAM on all computers. 

TRS-64K2. 


9? € € 9 € B & " » é n ө » b 4 « b һ в пш 9 9 P FN NN OU 


Ф 


BN M 


1 Chip — 37 Minutes | | 


Erases ZTUB, 2718, 2732, 2764, 2516, 2532, 2464. Eran up lo 8 chipa 
within $1 тїтєк (Y chip in 37 minutes). Maintains constant exposure 


| bulld-up. BuHi-in salety Jock to prevent UV exposure. Compaci — oni 


9.00” 1 3.70* x 2.00". Complete with holding tray for B chips. 


DE-4 uv.eenoM Eraser . 
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INDUSTRIES Protect Yourself... 


.. 79.95 | 


..$16.95 4 


| 


| 


| 


| 


oneness 9349.95 


| 


d 


Why are over 


of our customers 
since 1978 repeaters? 
Il's very simple... 
they call and 
save money! 


1-800-841-0860 


For example: 


SANYO MBC SERIES 
We have the LOWEST prices. 
Call us before you buy. 


EPSON OKIDATA 


SEQ“ С. Itoh 


dæisywriter ra 


TALIS ^"^ — Diablo 


STAR MICRONICS 
GEMINI 10X 


5245 


>= (Y)Hayes 
$ SANYO 


Ibe hag get cadis pn Lagi le partijose e 


COLUMBIA 


TAXAN 


Frankin BEN 
Computer Transtar TOSHIBA 


TOBA AMERCA, 


-— س‎ 4 
PGS 7. 


VISA and MasterCard accepted; also Wire Transfer of funds 
directly from your bank to ours. 


Micro 


management 
systems, шс. 


2803 Thomasville Road East Ask tor 
Cairo, Georgia 31728 a free copy 


of our 
For info, call 912-377-7120 ledest catalog - 
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Circle 341 on inquiry card. 


THREE LANGUAGES 


result of the function. Consequently, the 
function cannot return an uninitialized 
data value. If you reach the end of a 
function before executing a return state- 
ment, the program generates a run-time 
error. This makes it much easier to 
guarantee that the generated value is 
appropriate. 

In both Ada and Modula-2, an exit 
statement within a program loop allows 
you to cut off its execution and transfer 
control to the next statement beyond it. 
In Ada you can label a loop. and you 
can exit from any one of several nested 
loops by supplying the correct label. In 
Modula-2, however, you cannot label 
loops. and there is no easy way to cur- 
tail an outer loop. The exit statement 
always terminates the innermost loop, 
as it does in Ada when the program 
doesn't supply a label. 

Of the three languages, only Moduia-2 
has no GOTO statement. The availabili- 
ty of exit and return statements makes 
them unnecessary. However, Ada has 
retained them. The Modula-2 exit state- 
ment, on the other hand. is too restric- 
tive, and the Ada construct seems more 
appropriate. In fact, it might be better 
if an exit statement always required a 
label. This would prevent problems 
from arising when one loop is inserted 
within another after it's written. 

A final difference between the three 
languages has to do with the handling 
of statement lists. When you write a 
loop in Ada or Modula-2, the body of 
the loop is assumed to contain a list of 
statements. The same is true for each 
branch of a conditional or case state- 
ment. In Pascal, on the other hand, most 
of these constructs require a single 
statement, which can, if necessary, be 
a list of statements enclosed within a 
begin-end pair. The absence of explicit 
begin-end bracketing in Ada and 
Modula-2 creates the need for a way to 
terminate the corresponding statement 
list. Ada has introduced three new 
tokens, end if, end case, and end loop. 
while Modula-2 has simply reused the 
reserved word end for all three. The 
Ada solution is often helpful in pin- 
pointing the cause of syntax errors. 


EXCEPTION HANDLING 


Exceptions are conditions you wish to 
exclude from normal processing con- 
siderations. They are normally the result 

(continued) 
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Now you can plug the ease of use 
and leadership features of a 
POPCOM " personal communications 
modem directly into one of the 
expansion slots of your IBM PC, XT, 
Portable, or IBM slot compatible 
computer. 

With the new POPCOM modem 
from Prentice Corporation... 

* Your personal computer becomes 
essentially a voice and data work- 
station, and the need for costly 
extra telephone lines is eliminated. 

e Activity on the phone line is detected 
(most modems don't do this) and 
the costly extra load placed on your 
company's internal phone system 
is reduced. 

* You communicate at the fast, eco- 
nomical 1200 bps rate as well as 
the standard 300 bps rate. 

e Telephone numbers you have 
selected are automatically dialed 
and redialed if busy, and incoming 
calls are automatically answered. 

* You have compatibility with the 
popular communications software 
packages of today, and advanced 
features that will let you take 
advantage of the next generation 
of communications software as well. 

* Only one slot in your PC, XT, or 
Portable is required. 

With a suggested retail price 

of $445, the C100 means real 

price/performance. All of these 

leadership performance features 
are also available in the external 

POPCOM X100 modem so now you 

have a choice...inside or outside. 


See your local dealer for more 
information, or contact 
PRENTICE Corporation 

266 Caspian Drive 

P.O. Box 3544 

Sunnyvale, CA 94088-3544 


(408) 734-9855 


PRENTICE 


Corporation 


MAKE THE CONNECTION...IN THE SLOT 


POPCOM"" is a trademark of PRENTICE Corporation 
IBM isaregistered trademark of International Business Machines Corporation 
*?1984 Prentice Corporation 


of an unlikely set of circumstances that 
may or may not represent an error. 
Many times a particular exception can 
arise at almost any point during the ex- 
ecution of ‘your program, and you 
would like to be able to deal with it 
without continually testing for it. A hard- 
ware interrupt, especially one caused by 
an arithmetic error such as dividing by 
zero, is a perfect example of this type 
of exception. Since the hardware must 
check for it, additional software tests 
may be wasteful. A mechanism for 
handling exceptions should probably be 
rated by its ability to deal with this kind 
of hardware interrupt. 

Of the three languages, only Ada has 
attempted to solve the problem of ex- 
ception handling. At the end of each 
function or procedure, and at certain 
other points in your program, you can 
define an exception handler. It is essen- 
tially a case statement containing one 
branch for each exception you are will- 
ing to handle Exceptions must be 
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declared and you may activate one at 
any point in your program by executing 
a raise statement that references it. 
When an exception is raised during the 
execution of a procedure or function, 
by the routine itself, by another routine 
that it called. or by the hardware, the 
appropriate branch of its exception 
handler is invoked. 

Once a routine has dealt with an ex- 
ception, it must return control to the list 
of statements that called it. You can pre- 
vent the exception from propagating, 
but you can't fix things up and return 
to the place where the exception oc- 
curred. For this reason, Ada exceptions 
have only marginal value. They will be 
adequate for many situations, but they 
aren't useful enough to justify an expen- 
sive implementation. 


TASK MANAGEMENT 


As mentioned earlier, most program ex- 
ecution is sequential. If you wish to 
simultaneously execute more than one 


statement sequence you need to create 
a separate task or process. You also 
need to control it once you create it. At 
any given moment, there is a potential- 
ly different statement in control of each 
task in your program. If your program 
contains more than one active task, a 
collection of statements (rather than just 
one) determine its behavior. A task may 
or may not be active, and an active task 
may or may'not be executing on a pro- 
cessor. Adtive tasks must share the avail- 
able processors. If there are several pro 
cessors, then several tasks may be ex- 
ecuting at once. Otherwise there will be 
only one. 

Pascal has no task-management facil- 
ities. Modula-2 allows you to create 
them by calling the procedure NEW- 
PROCESS and to control them by call- 
ing the procedure TRANSFER, which 
suspends the execution of one task and 
resumes the execution of another at the 
point where you last left it. Both of 

(continued) 


n * SANYO GREEN MONITOR 
* GEMINI 10X * SOFTWARE 
v | € Sanyo MBC-550-2 Single 360K Drive Computer, Sanyo 


Crt-36 Monitor, Star Gemini 10X, Cabling, Wordstar, 
Calcstar, MS-DOS, Sanyo Basic. 


SANYO 
MBC-550-2 


$1399 


SYSTEM #1 SANYO SUPER SYSTEMS 


SANYO MBC-555-2 

* SANYO GREEN MONITO 
* GEMINI 10X * SOFTWARE 

Sanyo MBC-555-2 Dual 360K Drive Computer, Sanyo 
Crt-36 Monitor, Star Gemini 10X, Cabling, Wordstar, 
Calcstar, Infostar, Spellstar, Mailmerge, MS-DOS, 
Sanyo Basic. 


SYSTEM #2 


$1799 


Sanyo MBC-550 System Sanyo MBC-555 System 
e w/160K Drives ........--. $1199 w/160K Drives ..... 41. S1 499 
PRINTERS TERMINALS DISKETTES 
ADDS MAXELL 
C-ITOH NEC A-2 $480 MD-I 
A10-20 $465 2010, 2015, 2030 50 А.З 5480 а 
85105P 9445 2050 E Viewpoint 60 $495 
BSIOSCP $515 3510, 3515, 3530 $1225 viewpoint 90 $865 5 SS/0D (Aly 100) $205 
>” ote 3510801 $395 3550 $1539 ALTOS 574 05/00 (Gy 100) $250 
«V AO 8510 Prowriter $325 7710,7715,7730 51649 Е 4-ANT l 
< ' Smart il $853 5.5 ID (Qly 100). $160 
» 1 [Gly } 
O EN. F-10 Porallel or Serio! $920 OKIDATA HAZELTINE 514 B 5700 (Gy 100) $220 
55CPS Foralle! or Serial $ 1205 All Printer Models Save Au omit dl Models seve CO M PUTERS $ 
COMPUTER INTERNATIONAL PANASONIC QUME ALTOS 
Doisywriter 2000 $990 Ali Printer Models $ave Сут 102, 103, 108 Save All Computer Models Sove 
COMREX SILVER REED TELEVIDEO EAGLE 
CR. II Parallel or Serial $445 Alt Printer Models Sava All Terminal Models Save А! Compuler Models Save 
CR-II Keyboard $155 STAR MICRONICS WYSE NEC 5 
DATESOUTH Ай Printer Models Save All Terminal Models Save Ahn ay 
DS-180 $11 e TALLY MONITORS бай GoeaclAbine Save, € 
Bonn nmm M мо w/'toctor rum 300 Green $135 All Model 2-150 & 2-160 Save S 
ô Spirit 80 ave be: $150 " е 
0 $1709 TOSHIBA A $Mo Pe cence” SV 
û30 ECS SAVƏ рузо Porallel or Serial $730 Color 1+ $275. Soe EUN e Rd TIE Q e o 
630 ECS/1BM к d P1351 Parullel or Serial $1265 ZENITH АЕ shipping is on UPS ground qe SN qo" 
Series 34 av TRANSTAR All Monitor Models Save only. Prices & availability 6 Зе, > 9 
EPSON 120 Parallel or Seriol $400 MODEMS subject to chonge with- qa x o 
All Printer Models save 130 Parallel or Serial $555 HAYES out notice. Send cash- A О е 
INFORUNNER T315 $395  smanmodem300Baud 9205  ierscheck or money (О RY xv y 
Rilemon $255 DISK DRIVES Smartmodem 1200 Boud $490 — arder...atl other b | Ww o? 
IDS RANA Smartmodem 12008 $435 checks will Ww ap «Hy 
Prism 132 Color $1500 кие! $220 US ROBOTICS delay ship, Gy (v eo 
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Two more great reasons 
to buy the Canon 
AS-100 Microcomputer. 


1. Incredibly low price. 
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Now there's even more incentive to also available. 


buy Canon's AS-100 Microcomputer. And if all this isn't reason enough, the 
Because not only will you get one of the А5-100 now comes fully equipped with a 
most advanced, small business micro- choice of popular business software 
computers you can buy, but with a price packages. Software such as WordStar* 
that's now dramatically reduced, you'll for word processing, CalcStar* and 


also get value that's just as far ahead of SuperCalc 2*** for spreadsheet analysis 
its time. Plus free business management and dBase II**, InfoStar* and Friday!** for 


programs. data base management. There's also a 
That's an unprecedented saving on this choice of Canon's exclusive software— 
elegantly compact, yet powerful Canowritert and Canobrain ЇЇ. 
microcomputer. Terrific savings and a choice of 
It has a high-speed, 16-bit software packages. 
microprocessor with standard 128K-bytes Two more great reasons to buy the only 
RAM expandable to 512K bytes. microcomputer that comes with the 


A high-resolution, color display system assurance, reliability and technological 
for easy-to-read figures, charts and graphs quality of Canon. 
(monochrome green display if you prefer). The Canon AS-100. 

The convenience and versatility of a For more information: ر‎ 
lightweight keyboard that's adjustable for Call 1-800-323-1717, Ext. 302. 


i (In illinois call 1-800-942- 8881, Ext. 302.) 
maximum comfort. Plus extemal storage Or Write Canon U.S.A., Inc. 


capacity that includes 54-inch mini or Systems Division, P.O, Box CN 11250 

8-inch floppy disks, with hard disk drive Trenton, N.J. 08638. 

*irfoStar CalcStar and WordStar are trademarks of MicroPro. "Friday! is a trademark and dBase II is a registered trademark of Astyion-Tate. 
""*SunerCalc 2 is a trademark of Sorcim. ‘Canowriter and Canobrain П are trademarks of Canon, inc. 

Available through Canon gee 
Ием Canon Systems Division 
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these routines, as well as the type PRO- 
CESS, are contained in the special 
module called SYSTEM, and little is said 
about their implementation. Ada, on the 
other hand, has defined an elaborate 
set of tasking facilities. 

An Ada task is activated along with 
the part of your program that contains 
is declaration, and it must be ter- 
minated before that part of your pro- 
gram can be deactivated. If it's declared 
within a procedure or function. a copy 
of the task will be activated each time 
the routine is called, and this copy must 
terminate before the call can complete. 
If you don't want the task to run to com- 
pletion, you can terminate it explicitly 
with an ABORT statement. 

To communicate with an Ada task you 
must declare one or more entries for it. 
When you declare an entry you specify 
only its name and parameter structure. 
An accept statement within the body of 
your task associates a list of statements 
with the entry and thus defines its 


The Library of 
Computer Supplies and 
Accessories 


Organize while you computerize. It’s 
easy with our 1984 MISCO catalog. 
We've packed it with over 


products, from flexible 
disks to media storage, 


TOLL-FREE ordering 
system to guarantee 


quality supplies and 
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meaning. If there is an outstanding call 
on the entry, it will be executed and the 
caller will be activated. Otherwise the 
task suspends execution until the entry 
is called. If an entry is called before the 
accept statement is executed, the call 
is queued along with any others that are 
pending for that entry and the caller is 
suspended. The pairing of a call and an 
accept statement is called a rendez- 
vous. Special syntax allows you to ac- 
cept one of several possible entries and 
to make conditional calls on an entry. 

The Ada tasking model is complex 
and cumbersome, It has lots of features 
and not much flexibility. As a result. it 
will be costly to implement and not very 
useful. And to top it off, the problems 
associated with updating shared data 
elements are dealt with only as an after- 
thought. The moral of this story is that 
elaborate tasking models have no place 
in a systems-implementation language. 
A few simple mechanisms are needed, 
not a complicated structure. 


1000 brand name 


to cables. Use our 
easy, direct-dial, 
fast delivery of 


accessories at 
great prices! 


MODULARITY 


You can partition almost any large soft- 
ware system into reasonably small, self- 
contained units, or modules—each with 
a number of related data elements and 
the procedures and functions needed 
to manipulate them. If you have careful- 
ly defined and suitably restricted the 
module interfaces, you will be able to 
code and debug them independently. 
As a general rule, focusing on individual 
modules reduces the number of vari- 
ables you have to contend with at any 
given moment and makes the system as 
a whole easier to design. debug, and 
maintain. Moreover, to the extent that 
you can overlap work on several parts 
of the system, less time will be required 
to implement it. 

Pascal discourages modular design by 
preventing you from breaking up your 
implementation. In the first place, you 
must group your declarations as follows: 
label declarations. followed by type 

(continued) 
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Verbatim Datalife® Minidisks are super quality, 
super durable. You get better data transfer, longer 
data life, less head wear. 


Now from ABComputers get our best price 
ever on factory-fresh, 100% error-free certified 
Verbatim Minis. 


PRICE PER 5%” 
(Sold in Boxes of 10) 


MINIDISK* 
QTY. 10 QTY. 50 
$1.95 $1.90 $1.85 
$2.60 $2.55 $2.50 


QTY. 100 


i" SS/DD 
Ec a wm DS/DD 
E mh ree | 
F I Company og 0. $8 | 
nec | Address | 
| Cty ______. -—Xo —-—— m 


| РО. Box 399 B20 


CATALOG | Holmdel, N.J. 07733 


1-800-631-2227 ] Mab. 


MISCO! 


ext. 541 Call | toll-free or or “mail in the convenient 
coupon to order your FREE MISCO catalog. 
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*Larger quantity prices available. Add $1.50 per order for 
continental U.S. UPS surface shipping. 


Don’t miss out. Mail or phone your order today! 


215-822-7727 


THE VALUE LEADER SINCE 1976 


252 BETHLEHEM PIKE, COLMAR, PA 18915 
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Now you dont have 
to sacrifice print 
quality for speed. 


The Canon Impact 
Matrix Series Printers. 


High speed and high quality in one 
functional, compact unit. That's 
what Canon's Impact Matrix 
Printers offer you. 

They print hard copy at a rapid 
160 characters per second. While in 
the double pass mode you get an 
impressive, high-density 23 X18 
dot matrix that gives near letter 
quality printing suitable for word 
processing. 

Canon's unique technology has 
also dramatically reduced 
bothersome clatter down to a 


muted noise level of less than GOdB. 


Even at high speed. 
And that, unlike many other 


impact matrix printers, makes them 


a pleasure to work with. 
Plus there's limitless flexibility 
with the optional down-loading 


function that lets you print 
© 1984 Canon US.A., Inc. 


whatever character fonts your host 
computer can create. As well as a 
choice of four different character 
styles (all printable on the same 
line) that you can enlarge or 
condense. 

The Impact Matrix Series 
Printers give you a convenient 
choice of special paper widths-the 
PW-1080A for 80-character 
column printout and the PW-1156A 
for 156-character column. 

Exceptional quality and high 
speed. 

The Canon? Impact Matrix 
Series Printers give you the best of 
both worlds. 


For more information: 

Call 1-800-323-1717, Ext. 300. 

(In Illinois call 1-800-942-8881, Ext. 300.) 
Or Write Canon U.S.A., Inc., 

Printer Division, P.O. Box CN 11250, 
Trenton, N.J. 08638. 


Canon Printer Division 


DeSmet 
C 
The fastest 
8088 C Compiler 
available 


FULL DEVELOPMENT PACKAGE 
* C Compiler 
* Assembler 
* Linker and Librarian 
* Full-Screen Editor 
* Newsletter for bugs/updates 


SYMBOLIC DEBUGGER 

= Monitor and change variables by 
name using C expressions 

* Multi-Screen support for debugging 
PC graphics and interactive systems 

* Optionally display C source during 
execution 

«= Breakpoint by Function and Line # 


COMPLETE IMPLEMENTATION 
= Both 1.0 and 2.0 DOS support 
* Everything in K&R (incl STDIO) 


* Intel assembler mnemonics 
* Both 8087 and Software Floating Point 


OUTSTANDING PERFORMANCE 
Sieve Benchmark 
COMPILE 4 Sec. RAM — 
22 Sec FDISK 
LINK 6 Sec. RAM — 
34 Sec. FDISK 
RUN 12 Sec. 
SIZE 8192 bytes 


DeSmet C 
Development Package 


6159 


To Order Specify: 
Machine ___ 


05 O MS-DOS О CP/M-B6 
Disk O 8" О 57% SS ÛU 5% DS 


WARE 


CORPORATION 


P.O. BOX 710097 
San Jose, CA 95171-0097 
(408) 736-6905 


Cahlurma residents add sales tax Stupping US no 
charge, Canada add $5, elsewhere add $15 Checks 
must be on a US Bank and in US Dollars 
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declarations, then variable declarations, 
and finally. procedure and function 
declarations. This makes it virtually im- 
possible to group functionally related 
elements. In the second place, there are 
no mechanisms for splitting your pro- 
gram into smaller pieces for separate 
encoding. Everything you do is part of 
a single program, and data files are the 
only mechanism for communicating be- 
tween separate programs. 

As its name implies, modularity is a 
strong point of Modula-2. A Modula-2 
module contains data elements, pro- 
cedures, and functions, all of which are 
declared within its scope. You must ex- 
plicitly export any elements you need 
somewhere else, and you must explicitly 
import any external elements you need 
inside. A module that is not contained 
within another is called a library 


module. You may declare a library 
module all at once, in which case it is 
called a program module. Alternative- 
ly. you may declare it in two stages. The 
first stage is called a definition module. 
In it you declare only those portions of 
the module that are visible from the 
outside. Procedures and functions may 
be introduced but not fully declared. 
The second stage is called an imple- 
mentation module. You use it to com- 
plete your declaration of the elements 
you introduced in the corresponding 
definition module. Additionally, you 
declare any other elements that may be 
required. A definition module and its 
implementation module need not im- 
port the same external elements (see 
listing 2). This lets library modules serve 
each other without creating circular de- 

(continued) 


Listing 2: This listing shows a pair of library modules that depend on each other. 
The implementation of module a makes use of procedure q in module b. while the 
implementation of module b makes use of procedure p in module a. 1и Pascal and 
Modula-2 everything between the symbols "(*" and "*y" is ignored by the compiler. 


DEFINITION MODULE a: 
EXPORT QUALIFIED p: 
PROCEDURE pix: INTEGER): 

END a. 

DEFINITION MODULE b: 
EXPORT QUALIFIED q; 
PROCEDURE qixy: INTEGER): 

END b. 

IMPLEMENTATION MODULE a: 
FROM b IMPORT а: 
PROCEDURE pix: INTEGER}: 
BEGIN 


(* statements defining the behavior of p °) 


END p: 
PROCEDURE rix: INTEGER): 
BEGIN 


(^ statements defining the behavior of r *) 


q(x.4): (* a call on the procefure q from module b "| 


(^ more statements defining the rest of r *) 


END г; 

BEGIN 
° statements for initializing a °) 

END a. 

IMPLEMENTATION MODULE b: 
FROM a IMPORT р: 
PROCEDURE qx y: INTEGER): 
BEGIN 
(* statements defining the behavior of p *| 
END а; 

PROCEDURE rix: INTEGER): 
BEGIN 


(* statements defining the behavior of r *) 


p(2): {° a call on the procedure p from module a *| 


(* more statements defining the rest of r ") 


END r: 
BEGIN 
(* statements for initializing a °) 
| END b. 


What's more incredible 
about Canons 

color ink-jet printer? 
The quality... 

orthe price? 


Take a look at the beautiful clarity of resolution on blacks and saves 


the.Canon* PJ-1080As color ink-jet you money, because when black 
printing. Then discover that Canon's is used up only the black cartridge 
color printer actually costs well need be replaced. 
under a thousand dollars. You'll be = The ability to print high-fidelity 
hard-pressed to decide which is characters and images on 
more amazing. transparencies for overhead 
What makes the quality so projection. 
incredible? Features like: » Compatibility with most 
= The advanced drop-on-demand computers you can buy. 
printing system. Canon's patented Апа how much does all this cost? 
ink-jet technology gives a sharp Far less than a thousand dollars. 
640 dot-per-line scan mode, for So what's more incredible about 
dazzling high-resolution color and the PJ-1080A color ink-jet printer? 
exceptionally clean, crisp There's only one way you'll really be 
printouts. able to find out. 
a Whisper-quiet operation of less And that's to buy one and decide 
than 50dB and an impressive for yourself. 
speed of 37 c.ps. сте ат MORET 
= A choice of seven bold colors for ^ cai 1800-323-1717, Ext. 300. 
bright, imaginative graphics. (In Illinois call 1-800-942-8881, Ext. 300.) 
Aspecalduakinkcartidge Manon USAS Ines o 
system that gives cleaner Trenton, N.J. 08638. 
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pendencies in their definition modules. 

All of the Modula-2 compilers | know 
implement the following mechanism to 
allow one library module to use the ex- 
ported element of another. When a 
definition module is compiled, a file is 
created that contains a summary of its 
declarations and a timestamp that was 
generated by the compiler. This sum- 
mary file is used to establish correct typ- 
ing information for any elements that 
are imported by other library modules 


(see listing 3). It is also used when the 
implementation module is compiled. In 
both cases, the timestamp contained in 
it is copied to the resulting code file, 
and run-time checks guarantee that all 
code referring to the definition module 
was compiled using the same summary 
file. Since the functionality provided by 
this mechanism is a requirement of the 
language, Modula- is excellent for mod- 
ular decomposition of large systems. 
An Ada package equates to a Modula-2 


Listing 3: When a definition module is compiled. a summary file is produced that 
contains a timestamp. When a module imports anything from another module, the 
compiler uses information from the appropriate summary file to insure correct usage. 
When an implemenation module is compiled, the timestamp from its definition module 
is included in the resulting code file, along with timestamps for any imported modules. 
At load time, all copies of the timestamp for a particular module must agree. 


DEFINITION MODULE а; 
EXPORT QUALIFIED р; 
PROCEDURE pixy: INTEGER): 

END a. 


The summary file resulting from this definition module coniains a timestamp whose value, for instance. is vl. 


MODULE b; 

FROM a IMPORT p: 

(* declarations for b °} 
BEGIN 

(* statements initializing b *) 


рі32.2]; (* calls the procedure p from module a °} 
(* other statements defining the behavior of b *) 


END b. 


The code file for module b contains a copy of the timestamp value vl. The compiler obtained this value from the 
summary file for module a because of the import statement al the beginning of b. 


IMPLEMENTATION MODULE a: 
PROCEDURE pixy: INTEGER): 
BEGIN 


(* statements defining the behavior of p ") 


END p: 
BEGIN 

[° statements initializing the module a *) 
END a. 


The code file for this implementation module contains the timestamp value vl. The compiler oblained lhis value 
from the summary file for module a. The implementation module may be changed and recompiled. As long as it 
agrees with the description contained in the summary file. there will be no need to recompile module b. 


DEFINITION MODULE a: 
EXPORT QUALIFIED p; 
PROCEDURE pix: INTEGER): 

END a. 


The summary file resulting from this definition module contains a timestamp whose value v2 is nol equal to vi. 


IMPLEMENTATION MODULE а; 
PROCEDURE pix: INTEGER): 
BEGIN 


1° statements defining the behavior of p °) 


END p: 
BEGIN 

(* statements initializing the module a *) 
END a. 


The code file for this implementation module contains the timestamp value v2. The compiler oblained Ihis value 
from the summary file for the second definition module. The module & must now be changed and recompiled 


before il can be used with this new version of module a. 
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module, except for the way you make 
elements visible externally. All elements 
declared in a package specification (the 
Ada equivalent of a definition module) 
are assumed to be visible outside the 
package unless they are declared in its 
private part. In Ada you must explicitly 
hide an element, while in Modula-2 you 
must explicitly make it public. 

In Modula-2 a compilation unit must 
be a library module. In Ada it may be 
a procedure, a function, or a package, 
and it may or may not be declared with- 
in another compilation unit. Adas 
generality adds little to the overall capa- 
bilities of the language but does in- 
crease the compiler's cost by making it 
more difficult to implement. The facilities 
provided by Modula-2 seem adequate 
for most applications, and anything less 
would certainly be unacceptable. 

One final point on modularity. In Ada 
you may demand in-line expansion for 
selected procedures and functions. You 
can thus implement new arithmetic 
operators and have the compiler gen- 
erate the code for them in line, exactly 
as it would for normal arithmetic oper- 
ators. Since this code can make use 
of any resource within the package that 
declared the operator, it can create ex- 
ternal dependencies on routines and 
data elements of the package that are 
supposed to be hidden. If you change 
the implementation of such a package 
in any way, you must recompile every 
compilation unit that uses one of its in- 
line routines. It would be better if Ada 
required you to supply a complete 
definition for any such routine in the 
public part of its package. However, this 
is not only not required. it's not allowed. 


ABSTRACT TYPING 


When combined with modules or pack- 
ages, strong typing provides a fine tool 
for creating data structures that have 
specific, well-defined properties. How- 
ever, strong typing is representa- 
tion-oriented by its very nature. it is in- 
evitably tied to the production of types 
and data structures rather than to their 
consumption. Another form of typing. 
which I shall call abstract typing, has to 
do with consumption rather than pro- 
duction. It comes into play when you 
wish to write a program dealing with 
data structures having certain proper- 
ties but whose exact representation is 
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unimportant to the algorithm. 

The traditional way of doing this is to 
require that each external data structure 
be represented internally by a tag or ad- 
dress, and that all necessary operations 
on them be passed as explicit param- 
eters to the algorithm. You can do this 
in Pascal and Modula-2 but not in Ada. 
The first two languages allow you to 
pass procedures and functions as pa- 
rameters, while the latter does not. In 
Pascal, you would probably use integers 
for the data structure tags. In Modula-2, 
you could use pointers passed in as 
parameters of type “word.” Of course, 
this solution forces you to bypass all 
type checking by the compiler. It would 
be nice if you could declare a routine 
with some parameters that are pointers 
to a data structure of type x and others 
that are routines to manipulate such 
pointers where x is left unspecified. 
Then the compiler could verify that all 
appropriate types matched. 

At first glance, this is what an Ada 


generic declaration appears to do. You 
specify a collection of parameters, some 
of which may be types, and then you 
declare a routine or package using 
these parameters wherever necessary. 
However, what you get is not a simple 
routine or package. Instead, you get a 
routine or package that will generate a 
second one when supplied with the cor- 
rect parameters. You may use it to 
declare any number of nongeneric in- 
stances, and each time you execute a 
part of your program that contains such 
a nongeneric routine, a new version of 
the underlying routine or package will 
be generated. By using generics you 
end up with more routines and pack- 
ages, not fewer. While the algorithm is 
shared. the code and data are not, and 
each copy of the generic routine or 
package will require its own memory. 
However, since Ada doesnt allow you 
to pass procedures and functions as 
parameters, generics are all you've got. 

With procedure types, Modula-2 has 


Listing 4: Modula-2 procedure variables can be used to provide handlers for a data 


structure within the data structure itself. 


DEFINITION MODULE structure; 


EXPORT QUALIFIED reference, node, handler. create; 


TYPE reference = POINTER TO node: 


TYPE handler = PROCEDURE(REAL.INTEGER. reference): 


TYPE node = 
RECORD 
link: reference: 
xy: INTEGER: 
h: handler: 
END: 
PROCEDURE create(h: handler): reference: 

END structure. 

IMPLEMENTATION MODULE structure; 
FROM Storage IMPORT ALLOCATE: 
PROCEDURE createlh: handler): reference: 

VAR r: reference: 
BEGIN 
NEWir): |° calls ALLOCATE ") 
rî.h i= h; 
RETURNIr): 
END create: 
BEGIN 


|" statements initializing the module structure ") 


END structure. 
MODULE manager; 


FROM structure IMPORT reference, node, handler, create: 
PROCEDURE transitiontx: REAL: y: INTEGER; r: reference}: 


BEGIN 


(* statements defining the behavior of transition ") 


END transition: 

VAR ref: reference; 
BEGIN 

ref := createltransition); 
END manager. 
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provided a consistent way of dealing 
with functions and procedures as data 
values in an arbitrary data structure, and 
not just as parameters to a routine. With 
this feature, which has no counterpart 
in either Pascal or Ada, you can declare 
a type that defines the parameter struc- 
ture for a procedure or function. A data 
element of that type behaves like a pro- 
cedure or function. but it may be 
located anywhere in memory, including 
the heap {see listing 4). Any routine that 
belongs to a library moduie and has the 
right parameter structure may be as- 
signed to it. Procedure types may be 
used in high-level structures, such as 
files, that include both data and control, 
and in low-level structures such as inter- 
rupt handlers. They allow you to simplify 
the structure of your application without 
Obscuring its intent. 


CONCLUSIONS 


As a systems-implementation language, 
Modula-2 is a major improvement over 
Pascal. In fact, it is substantially better 
than most currently available languages. 
From what I have said so far, you might 
be tempted to call it the "poor man’s 
Ааа, but this is certainly wrong. While 
there are many extra features in Ada, 
most of them are marginal improve- 
ments. The only one that seems really 
necessary is the feature that allows you 
to control the size and relative location 
of data elements within a data structure. 

With all its shortcomings, Modula-2 is 
a good implementation language and 
a technical success. It has no surprises 
and no overlapping functionality. Ада, 
on the other hand. is a questionable ex- 
periment at best. [t contains several 
costly features that are of little value, 
and the implications of certain other 
features, such as derived types, seem 
to lack forethought. Of course it's easier 
to criticize than to create, but it seems 
that without the support of the Depart- 
ment of Defense the many "gotchas" 
and funny features of Ada would have 
caused its demise. 8 
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, Communications Port YES OPTIONAL YES YES 
mtem en e зал of MS'* DOS/BASIC* YES OPTIONAL YES OPTIONAL 
IBM лака ibili s k d System Expansion Slot YES YES YES YES 

compatibility on the market an RGB and Video Port YES OPTIONAL YES OPTIONAL 
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has the standard — not optional — 
features you need to take full advan- 
tage of every job your software 

can do. 


Study the chart below. It proves that 
TeleVideo— not IBM — offers the best 
hardware for the best price. 


Note that TeleVideo's ergonomic 
superiority over IBM extends from fully 
sculpted keys and a comfortable 
palm rest to a 14-inch, no glare screen 
that tilts at a touch. 


THE BEST MICROCHIPS. 

What is perhaps most impressive 
about the TeleVideo IBM PC Compati- 
ble can be found deep within its cir- 
cuitry. We use the same 8088 central 
processing unit that runs an IBM PC. 
But we also employ new VLSI (Very 
Large Scale Integration) microchips 
that are designed and built exclusively 

for TeleVideo. These interface more 
efficiently with the power- 
И ful 8088 and yield numer- 
‚ ous benefits. 


¥ custom chips do the 
work of many of the 

larger, more expensive circuit 

boards in an IBM PC. So we can 
offer a computer system that comes 
in one attractive, integrated case, is 
ready to run and occupies less desk 
space. A computer that edges out 
IBM's added-cost component system 
for reliability, ease of service and 
purchase simplicity. 


Fewer circuit boards to cool also 
allowed us to eliminate the noisy, 
irritating fan IBM and most other 
PCs force you to put up with. And 
TeleVideo compatibles accept 


PC compatibles. 
forthe best software. 


THE BEST PORTABLE FOR THE BEST PRICE. 


High Capacity Storage 
Quiet Operation 
Display 


Memory 

Graphics 
Communications Port 
Printer Port 

MS™DOS 2.11 


any IBM hardware options without 
modification. 


THE BEST LINE. 
ButtheTele-PC is only one element of 


the TeleVideo IBM PC Compatible line. 


The TeleVideo XT is the best hardware 
for users of popular IBM XT software 
who would appreciate an extra 10 
megabytes of storage capacity along 
with the advantages listed on the 
chart at the left. 


As the chart above demonstrates, our 
portable IBM compatible computer, 
the TPC II, is far and away better 
hardware than IBM. Better hardware— 
standard — at a better price. 


he 
pe 


YES 

YES (NO FAN) 
YELLOW 

256K 

YES 

YES 

YES 

YES 


YES 
NO 
AMBER 
256K 
YES 
OPTIONAL 
OPTIONAL 
OPTIONAL 


THE BEST MANUFACTURER. 
The TeleVideo IBM PC Compatible 
line is made by the world leader in 
multi-user computer systems and 
the number one independent manu- 
facturer of terminals. 


Call 800-538-8725 for the dealer 
nearest you. In California, call 
800-345-8008. 


Before you invest, make a few 
simple comparisons. You'll find that 
TeleVideo— not IBM—has the best 
hardware for the best software. At the 
best price. 


IBM is a registered trademark of International Business 
Machines. MS is a trademark of MicroSoft Corporation. 
GW Basic is a registered trademark of MicroSoft Corporation. 


TeleVideo 


Personal Computers 


© Televideo Systems, Inc. 
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REVIEWERS NOTEBOOK 


WordStar—the old, reliable word-processing program from MicroPro—is being besieged 
on all sides. First there were the competing word processors. Then came NewWord, a low- 
cost WordStar work-alike program written by some of the same people who wrote the original. 
And now theres a WordStar work-alike written in BASIC. 

At the BYTE/Popular Computing show in Chicago. Bruce Tonkin approached me. claiming 
that he had a compiled-BASIC program called My Word!. He said that it runs faster than 
WordStar. that it runs on everything except Apple computers, and that it costs only $25. 

Fortunately, he had a version for the IBM Personal Computer (PC) with him and there 
was a new Zenith 2-150 just across from the BYTE booth. (I'll talk more about the Zenith 
later.) Anyway. this 525 program actually worked. Of course. it doesn't do everything that 
WordStar does (such as on-screen justification]. but it does almost everything. And it does 
some things that WordStar can't do. For example. you can set up a long table and then 
sort the table according to information in any of its columns. 

Bruce Tonkin's company is called TNT Software (34069 Hainesville Rd.. Round Lake, IL 
6007 3). 

About six months ago we did a review of the Zenith 7-100. the Heath company's first 
MS-DOS machine. The Z-!00 has the best version of MS-DOS I've seen on any machine. 
The only problem with the Z-100 is that it cannot take advantage of the large variety of 
IBM PC software that is available. 

Now were trying to get the 2-150, Heath's true IBM PC-compatible machine. If they ap- 
plied the same care and intelligence that they did on the Z-100. then the new Z-150 must 
be some machine. | must admit, however. that the portable version—the 2-160—looks а 
bit strange. 

A few months ago. | mentioned the Leading Edge Word Processor, a slick package with 
unique, rather unwieldy file-handling procedures. Now. because of competition from IBM's 
own word-processing programs called DisplayWrite, the basic price of the LEWP has been 
reduced to about $200. Also, the Leading Edge PC has finally arrived here. The Leading 
Edge PC is one of the newest IBM PC clones. An identical twin of the Sperry PC. it is pro- 
duced by Mitsubishi in Japan, and its most distinguishing characteristic is its dual-speed 
processor. 

The 8088 microprocessor in the LEPC can run at either 4.77 MHz (just like the IBM PCI 
or 7.6 MHz (a significant improvement). Running your favorite programs at this higher clock 
speed is a bit of a thrill. 

The Leading Edge PC—like every PC clone I've seen—is not 100 percent compatible. In 
fact. | give it a “98” All of the major non-graphics programs run on it (we haven't received 
the graphics board yet). 


Heading our reviews this month is a look at the MacIntosh, the machine that has prob- 
ably received more attention than any other. Contributing Editor Bruce F. Webster examines 
whether the "Mac" can do serious work. 

Next, our veteran analyst Rowland Archer jr. examines the IBM PCjr. another machine 
that has been in the news a lot. Rowland carefully examines what this machine can and 
cannot do. 

Then we shift to a popular MS-DOS-based system—the Sanyo MBC-550. Bill Sudbrink deter- 
mines whether this low-cost machine—which looks like part of your stereo system-—is a real 
alternative to the high-priced office systems. 

For programmers, we have a review of four Logos for the IBM PC that offer turtle graphics 
of varying quality. 

And finally. we have a review of a new low-cost daisy-wheel printer—the Juki 6100—written 
by our features editor, Mike Vose. 

—Rich Malloy, Product-Review Editor 
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The many 
facets of a 


slightly 
flawed gem 
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SYSTEM 


ew computers—indeed, few consumer 
items of any kind—have generated 
such a wide range of opinions as the 
Macintosh. Criticized as an expensive gimmick 
and hailed as the liberator of the masses, the 
Mac is a potentially great system. Whether it 
lives up to that potential remains to be seen. 

Personally, | think the Macintosh is a won- 
derful machine. | use one daily at work, and 
then at night | play with the one | have at 
home. Cr, at least, ! try to play with it. You see, 
my wife—who for years resisted all my at- 
tempts to introduce her to computers—has 
fallen in love with the Mac (her words, not 
mine). She uses it to type up medical reports, 
notes on her clients. and personal letters. [n 
fact, shes suggested that we get a second 
Macintosh so that we won't have to fight over 
the one we have. 

The Macintosh is not without its problems. 
Resources are tight—it needs more memory 
and disk space—and software has been slow 
in coming to market. Many have criticized its 
price (52495). In fact, there are indications that 
Apple considered a lower price ($1995) and 
then rejected it. It doesn't seem to have hurt 
the Mac's market—people are still buying 
them faster than Apple can make them—but 
theres the potential for backlash if the 
machine doesn't deliver on all its promises. 

Whatever its problems and limitations, the 
Mac represents a breakthrough in adapting 
computers to work with people instead of vice 
versa. Time and again, I've seen individuals 
with little or no computer experience sit down 
in front of a Mac and accomplish useful tasks 
with it in a matter of minutes. Invariably, they 
use the same words to describe it: “amazing” 
апа "fun? The question is whether "power- 
ful" can be added to that list. 

In an industry rapidly filling up with IBM PC 
clones, the Macintosh represents a radical 
departure from the norm. It is a small, light- 
weight computer with a high-resolution 
screen, a detached keyboard. and a mouse 
(see photo 1). It comes with 128K bytes of 
RAM (random-access read/write memory), 
64K bytes of ROM (read-only memory). and 
a 400K-byte 34-inch disk drive. If you throw 
in an Imagewriter printer (see photo 2 and 


REVIEW 


The Macintosh 
F 


figure 1) the system costs $2990. The pro- 
cessor is a Motorola 68000, running a name- 
less operating system (see the text box, "A 
Second Opinion" on page 248 for a full 
description). It has absolutely no IBM PC/MS- 
DOS compatibility, and it would appear Ap- 
ple plans none. 


THE DISPLAY 


The display is small (9-inch diagonal], but it 
has very high resolution (512 by 342 pixels]. 
Every pixel is crisp. Several things make the 
display unusual. First, the Macintosh has no 
"text mode" Instead, the display is always bit- 
mapped graphics. Second, the display is black- 
on-white rather than amber- green- or color- 
on-black, giving it an ink-on-paper effect. 
Third, the pixels are equally dense both hori- 
zontally and vertically, eliminating the "aspect- 
ratio" problem that plagues other graphics 
systems. (In other words, a box 20 pixels wide 
and 20 pixels high will be a square) 

The effect is excellent. The display is clear, 
crisp, easy to read, and easy on the eyes. 
Because all text is graphically generated, true 
"what you see is what you get" word process- 
ing is available (with multiple fonts, sizes, and 
styles). Embedded drawings and proportional 
spacing are also possible. Some criticism has 
been made about the lack of a color-graphics 
capability. Frankly, | am unconvinced of its 
necessity. Most applications I have seen use 
color graphics as a substitute for detail, and 
the Mac can give you lots of detail. (An inter- 
esting footnote: the QuickDraw graphics rou- 
tines in the Macs ROM do provide for color, 
although Apple has not announced any inten- 
tions for supporting such.) 

The Mac's display does create a problem. 
Computer graphics are memory-intensive: 
Once you start drawing pictures, you start 
using up lots of memory. The video display 
itself consumes about 22K bytes (or about 
one-sixth) of the total RAM. Any off-screen 
manipulation (windows) or information (text 
fonts) chews up additional memory quickly. 


THE KEYBOARD 


Like the rest of the machine, the keyboard is 
significantly different from those found on 


other systems (see photo 3). It's smaller than 
most and has only 58 keys. It is detached but 
the 3-foot coiled cord has lots of give to it so 
you don't have to wrestle the computer for 
the keyboard. The full printable ASCII 
(American National Standard Code for Infor- 
mation Interchange} set is available, and the 
layout of alphanumeric and punctuation keys 
is pretty standard. There are no function keys, 
no cursor keys, and no control key. Instead. 
you will find two Option keys and a Command 
key. The Option keys. located directly under 
either Shift key, are used to generate special 
text characters (Greek letters, math symbols, 
and the like). The Command key, whose sym- 
bol looks like a freeway cloverleaf. is an alter- 
native to the mouse. For example. if l'm typ- 
ing along and wish to underline some text. | 
can type Command-U instead of stopping and 
using the mouse to select Underline in the 
Style pull-down menu. 

All in all, | like the keyboard. I'm a fast touch- 
typist and occasionally І overrun the two-key 
"rollover" (the number of keys you can press 
down simultaneously). but | never lose 
characters because of buffer overflow. The 
keyboard's layout is compact. so | can easily 
reach any key—well, almost any key. The Com- 
mand key, located between the left Option key 
and the space bar, is in an awkward position. 
1 often hit the Shift key or Option key instead. 

| don't like function or cursor keys and the 
mouse renders them fairly useless, so their 
absence doesnt bother me at all. A separate 
numeric keypad is available for S99 (it plugs 
in between the keyboard and the Mac). This 
keypad has cursor keys on it, but ] wonder 
how many applications will recognize them. 


THE MOUSE 


The Macintosh has a standard. one-button. 
mechanical-tracking. optical-shaft-encoding 
Bruce F. Webster (7909 Ostrow St., Suite F, San 
Diego, CA 92111) is vice-president of FTL Games and 
Oasis Systems. He received his B.S. in computer science 
from Brigham Young University and did graduate work 
ai the University of Houston. His hobbies include 
reading and war-gaming. especially science-fiction and 
fantasy war games. 


mouse (again a departure from industry 
norms). The mouse has a 3'^-foot cord, its 
own port in the back, and full support from 
the ROM routines and the operating system. 
In other words, almost every application on 
the Macintosh will use the mouse. (I say 
"almost" because someone is bound to come 
out with a program that ignores it altogether.) 

Before buying my Macintosh. | used a 
mouse on an IBM PC and was not impressed. 
The Macintosh mouse impresses me. In some 
applications, such as MacPaint. ! seldom touch 
the keyboard, except to hold the Shift, Option. 


(continued) 


Photo t: The Apple Macintosh computer. 
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Photo 2: The Macintosh dot-matrix printer. 


This is 9-point Lext, Geneva. 
This is 12-point text. 


This is 1 4-point text. 


[his is 18-point text. 


This is 9-point text, Geneva, bold. 
This is 12-point text, bold. 


This is 14-point text, bold. 
This is 18-point text, bold. 


This is 9-point text, New York, and thin ia beld. 
This is 12-point text, New York, bold. 
This is 1 4-point text, New York, bold. 


This is 18-point text, bold. 


Figure 1: A sample printout from the Macintosh using its printer and the MacWrite word- 
processing program. The printout was obtained using MacWrites high-quality output mode, 
as opposed to the draft and ordinary quality modes. The output here is shown at 100 per- 


cent of actual size. 


or Command key down with my left 
hand while moving the mouse with my 
right. | find using the mouse faster, 
easier, and less disruptive than using 
function and cursor keys. Function and 
cursor keys do not fall within the stan- 
dard touch-typing layout because they 
vary in size, number, position. and func- 
tion. To use them, I have to stop and 
think about what key I need, look down 
at the keyboard. find її, hit it, and look 
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up again. Often this process has to be 
repeated several times. With the mouse, 
| never take my eyes off the screen. I just 
reach to my right, grab the mouse, and 
do what 1 need to do. 

Of course, the mouse isnt always a 
perfect solution. Some commands can 
be tedious to perform via the mouse 
and pull-down menu. For example 
deleting text to the right of the cursor 
in MacWrite can only be done with the 


mouse. This is a nuisance if you have 
only one or two characters to delete. I'd 
also like the mouse's cord to be a little 
longer and sometimes | have trouble 
finding enough surface area to work the 
mouse, but these are minor complaints. 
The mouse is an excellent feature of the 
Macintosh. 


USER INTERFACE 


Macintosh's user interface is far different 
from those of other personal com- 
puters. Strictly speaking. it is not all that 
new. The original concepts were pio- 
neered at Xerox's Palo Alto Research 
Center (PARC) several years ago. Apple 
used them heavily in the original Lisa 
machine, released a year before the 
Mac. However, that Lisa sold for 
$10,000. and the Xerox machines for 
much more. The people who most 
needed the interface were those who 
could least afford it: small business- 
people. students, etc. The Macintosh is 
still a bit expensive, but it's within the 
reach of far more people than any of 
its predecessors. 

In creating the Macintosh's unique 
user interface, Apple has attempted to 
make the abstract seem concrete. Few 
things are as abstract as the data and 
programs stored and used on a com- 
puter. The Mac takes that abstraction 
and presents it as something familiar: 
a desktop cluttered with pencils, papers, 
manila folders, and even a wastebasket. 
Do you want to put a document in a 
folder? Pick it up with the mouse and 
put it in the folder. Do you want to 
throw something away? Pick it up and 
put it in the wastebasket. Abstractions 
take on real forms that we can under- 
stand and use without obscure com- 
mands or bizarre syntax. 

Another important aspect of this user 
interface is the way in which the Macin- 
tosh makes commands available to the 
user. As I write this review with Mac- 
Write, the top of my screen has an 
Apple symbol and six words (File, Edit, 
Search, Format, Font, and Style) written 
across the top. If ! point at any of the 
items with the mouse and press the but- 
ton, a menu of options appears on the 
screen. When I release the button, the 
menu disappears. All available com- 
mands appear in the menus. | havent 
had to memorize or learn much; in fact. 
| opened my MacWrite manual only 

(continued) 


AT A GLANCE 


Name 
Macintosh 


Manufacturer 
Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 


Components 

Size: 13.5 by 9.7 by 10.9 
inches (main unit) 

2.6 by 13.2 by 5.8 inches 
(keyboard) 

Weight: 19.5 pounds 
Processor: Motorola 68000 
(7.8336 MHz) 

Memory: 128K bytes of 
RAM; 64K bytes of ROM 
Display: 9-inch built-in 
monitor; high-resolution 
bit-mapped display (512 by 
342 pixels): adjustable 
Keyboard: 58 keys, 
detached, standard layout. 
no function keys. 
software-mapped 

Mouse: single button, 
mechanical tracking. 
optical shaft encoding 
Mass storage: built-in 
single-sided 34-inch Sony 
drive (400K bytes) 

Sound generator: four- 
voice sound 

Interfaces: two RS-422A 
serial ports (230.4K bps 
transfer rate): external-disk 
interface for second 
(optional) disk drive: 
mouse interface: 
synchronous serial 
keyboard bus 


Operating System 
Proprietary unnamed 


Optional Hardware 
Imagewriter dot-matrix 


printer: $595 
Numeric keypad: $99 
Carrying case: $99 
Modem (300 bps): $225 

(300/1200 bps): $495 
Security Accessory 

Kit: $49 
Second floppy-disk 

drive: ‚ $495 


Optional Software 
See text box 


Documentation 
160-page users manual 


Price 
$2495 ($2990 with 
Imagewriter) 


MEMORY SIZE 


0 200 400 | 600 800 1000K 


64K/128K 


BUNDLED SOFTWARE 
0 2 4 
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DISK STORAGE 
0 500 1000 1500 


| 140K 7280K 


ICE 
$0 $2000 $4000 $6000 $8000 
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The Memory Size graph shows the standard and 
optional memory available for the computers under 
comparison. The Disk Storage graph shows the 
highest capacity of a single floppy-disk drive for 
each system. The Bundled Software graph shows 
the number of software packages included with 
each system. The Price graph shows the list price 


of a system with two high-capacity floppy-disk 
drives, a monochrome monitor. graphics and color- 
display capability. a printer port and a serial port. 
256K bytes of memory (64K bytes for 8-bit systems), 
the standard operating system for each system. and 
the standard BASIC interpreter for each system. The 
Mac's price includes 128K bytes of memory only. 
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The rear of the Mac. Note the icon labels. The bottom row of 
connectors is for (from left) the mouse, second floppy disk. 
printer, modem, and speaker. 


DISK ACCESS IN BASIC 


SECONDS 


SECONDS 


FILE COPY 
EN Macintosx 


The graph for Disk Access in BASIC shows how long it takes to write 
a 64K-byte sequential text file to a blank floppy disk and how long 
it takes to read this file (For the program listings, see "The Chameleon 
Plus" by Rich Krajewski, June 1984, page 327.) The BASIC Perfor- 
mance graph shows how long it takes to run one iteration of the Sieve 
of Eratosthenes prime-number benchmark. In the same graph. the 
Calculations results show how long it takes to do 10,000 multiplica- 
tion and division operations using single-precision numbers. The 
System Utilities graph shows how long it takes to transfer a 40K-byte 


FORMATZ DISK COPY 
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digital circuitry are below the cathode-ray tube; the analog 
circuitry is to its left. 


BASIC PERFORMANCE 


SECONDS 


SECONDS 


LOAD 
| «uut 


file using the system utilities. The Spreadsheet graph shows how long 
the computers take to load and recalculate a 25- by 25-cell spread- 
sheet where each cell equals 1.001 times the cell to its left. The spread- 
sheet program used was Microsoft Multiplan. The time for the for- 
mat&disk copy test on the Macintosh reflects using the disk-copy utility 
on a single-drive system. Four disk-swaps are required for the com- 
plete disk copy, the time for which is included in the benchmark. 
*The Sieve benchmark couldn't be run on the Mac (see text for details). 
**The new Disk Copy program was not available at press time. 


в © 
Minis and frames, WordMARC is now available for 
| use on your micro*. And quite simply, it's 
е f the best office-quality word processing soft- 
mal ram buy. After all, it was the best word 
processor mainframe and mini users like 
four years. But, if 
WordMARC — EN 
proof, read on. SP ee ЕЕ 
f f CI No Problems, No Nonsense, No 
Or Ou thing you see on your screen ap- 
pears exactly as it will be printed 
| р guage characters. Underlining. Subseripts. Every- 
there S thing. OA Partial List of Features. That's Right, 
| | Partial. Menu driven w/function keys. Easy self- 
guage characters. Automatic reformatting. Automatic 
word pagination. Document recovery system. Document 
encryption. ASCII file handling. And so on. LI If Word 
| rocessin Granted, just because the call is free 
is по reason for picking up ће 
| phone. You should stop and consider 
Or yo You should stop and think what that can mean 
© for your micro. And you should stop thinking about 
*WordMARC is compatible with the IBM PC or XT, as well 
а as the Eagle, Compaq, Corona, Columbia, NCR PC, DEC 
== WordMARC on micro, mini and mainframe computers are 
compatible. 
260 Sheridan Avenue, Suite 200 
Palo Alto, California 94306 


Originally created for minis and main- 
es ware package a micro user could 
h ave used universities, national laboratories, and For- 
tune 500 companies could find over the last 
Competition. For starters, every- 
ears. NOW 22:2 
"e notation. Foreign lan- 
paced tutorials. Spelling 
WordMARC — 22: 
entific notation. Foreign lan- 
© Processing's Your Call, Call 800-831-2400. 
ur our track record with minis and mainframes. 
micro any other word processing software. OK. Now that 
| @ you've done that, it’s time to pick up the phone. 
Rainbow, and TI Professional computers. All versions of 
++ MARC Software International, Inc. 
800-831-2400 LJ In Calif., 800-437-9900 


*WordMARC isa trademark of MARC Software Inter- 
national, Inc. © 1984 MSI, Inc. IBM PC and XT, Eagle, 
Columbia, Compaq, Corona, NCR PC, DEC Rainbow, and 
Ti Professional computers are trademarks, respectively 
of Internationa! Business Machines Corporation, Eagle 
Computer, Inc., Columbia Data Products, Compaq Com- 
puter Corporation, Corona Data Systems, Ine., NCR 
Corporation, Digital Equipment Corporation, and 

Texas Instruments, 


it ма ee M E ee ML 


aw 


= м Р 
Lm 
E Ae 


Circle 191 on inquiry card. AUGUST 1984 * BYTE 243 


once or twice, briefly. The same is true 
at the "desktop" level. Any actions can 
be performed via the pull-down menus 
or by direct "physical" manipulation of 
the objects shown. The best feature of 
the Mac documentation is that | almost 
never have to refer to it. 

My one complaint about the user in- 
terface is that it's slow. Sometimes run- 
ning a program or opening a file seems 
to take longer than it should. File copy- 
ing on a one-drive system is also 
tedious. 

A special disk-copy utility is now avail- 
able that lets you copy an entire disk 
in just four swaps—not too shabby when 
you realize that this utility uses nearly 
80 percent of the total RAM just to hold 
the data. Unfortunately, this utility won't 
solve the problem of copying several 
files onto a disk that's already formatted 
and in use. There is a simple solution: 
more RAM. 


MEMORY LIMITATIONS 


The 68000 is a powerful microprocessor 
but it has a limited environment in the 
Macintosh. The Mac comes with [28K 
bytes of RAM: less than 1/100th of the 
16-megabyte RAM the 68000 could use, 
and theres no way to expand it. True, 
Apple is planning to upgrade the Mac 
to 512K bytes sometime in the future. 
but that still leaves 97 percent of the 
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Apple is planning to upgrade the Mac to 512K 
bytes sometime in the future, but that still leaves 
97 percent of the potential memory space 


unused and unusable. 


potential memory space unused and 
unusable. The Mac has no provisions for 
expanding memory beyond replacing 
the 64K-bit chips it currently uses with 
256K-bit chips as they become avail- 
able. It has no expansion slots and no 
external bus. And remember, this is a 
graphics-intensive environment where 
memory often gets eaten up rather 
quickly. 

So the question arises: why did the 
Macintosh design team so limit their 
machine? The most common reason 
I've come across is that the Macintosh 
team wanted to provide a standard en- 
vironment for software developers and 
users (although the latter is less often 
cited). In other words, software devel- 
opers know that a Mac will always have 
[28K bytes of RAM and users will never 
have to worry about software requiring 
more RAM than they have. The idea is 
sound, but it causes two problems. First, 
128K bytes is not enough RAM for a 
standard, especially in the Macintosh 
environment, where graphics chew 


Photo 3: The Macintosh keyboard. Note the absence of a control Rey, but the presence in- 
stead of a “cloverleaf’ key just to the left of the space bar. This key performs several of the 
functions usually performed by a control key. 
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away at your free space. Second, there 
will be no standard for software devel- 
opers when the 512K-byte upgrade be- 
comes available. Many software devel- 
opers are ignoring (or unable to use) the 
128K-byte machine and will release their 
packages for 512K-byte machines only. 
Unless Apple plans a free update to all 
Mac owners, the standard environment 
will no longer be standard. 

Another argument I've heard to sup- 
port the concept of such limited mem- 
ory is that the expansion slots were 
dropped to avoid power and cooling 
problems and to keep the user out of 
the machine. Again, this is a good idea 
if you provide sufficient resources in the 
unexpandable model. I have no com- 
plaints with Apples choice of two 
RS-422A ports. an external disk port. 
the mouse port, and audio output. Ex- 
ternal video would be nice, but it isn't 
critical. But theres just not enough 
memory. 

Others argue that 128K bytes of RAM 
is enough because so much of the work 
is done for you in the 64K-byte ROM. 
The ROM toolbox (the optimized 68000 
machine-language routines that handle 
all aspects of the user interface) is truly 
a marvelous thing, but it doesnt change 
the fact that large. complex programs 
need lots of memory. especially if the 
displays are all graphical. A supporting Р 
argument points to MacPaint and Мас- 
Write, saying, See, these work fine!" Yes, 
they do, but both have easily reached 
limits. Furthermore, these programs 
were developed over a long period of 
time, concurrently with the Macintosh. 
The authors of these programs knew a 
lot about optimizing code for the Mac. 
Software developers with less time and 
more ambitious designs will find the 
lack of RAM a serious roadblock. 

| also have heard that the upgrade to 
512K bytes will eliminate all such prob- 
lems because there will be more than 
enough RAM for any application. Again. 
| disagree. You can never have enough 
RAM. I think it no accident that the 

(continued) 


Inside 


to yourself to check out the Qubie" 212A modems, 3 


Just a few years ago, computers 
needed big air-conditioned rooms to 
operate in, balefuls of money to buy, 
and a team of wizards to keep them 
running. The constant march of 
technological progress has given 
more and more powerful machines 
which cost less and less. Desktop 
computers more powerful than the 
early mainframe computers are the 
result of the evolution. The Qubie’ 
modems represent the latest exten- 
sion of this progress. Because up 
until now, a 212A compatible modem 
cost at least $500. Through the use 
of four low-cost, state of the art 
microprocessors, we can now offer 
two versions of our full featured 
212A modem at prices the compe- 
tition sells 300 baud modems for. 


In The Beginning 


In September of 1983 we introduced 
the first 212A modem card for the IBM 
PC available for under $300. The 
PC212A/1200 is a complete communi- 
calions package including PC-TALK 
III software, modular phone cable, 
card edge quide, and instruction 
manual. The modem is an auto-dial, 
auto-answer type, which uses all the 
Hayes software commands so it can 
be used with any of the popular soft- 
ware packages including Crosstalk” 
and Smartcom™ We picked the best 
software package we could find based 
on it's ease of use and features, PC- 
TALK III. Our modem includes 
features the old industry standard 
missed out on. Like being able to fit 
in one slot in a Portable PC or PC/XT. 


[21 E g E rr EM 11 EX EMI EJ 
J edd Includes: Modem 
* Card, PC re, card 
| edge guide, modular phone cabla, 
* quick reference card, and instruc- 
I tion manual. $299 

i Optional external serial pori con- 

necior 320. 


QUBIE j 


212A/1200E 


і 212E/1200 Includes: Standalone 
i modem with cable (apacity male ory 
„ iemale), modular phone cable, and, 

insiriclion manual. $329. f 


Or an optional connector to use the 
modem's serial port when not using 
the modem. Of course the topper is 
the $299 price, hundreds less than 
the competition. 


Now Available Outside 


Our standalone modem, the 212E/1200 
can be used with any computer or 
terminal with a RS-232C serial port. 
You can use any Hayes compatible 
communications software on any- 
thing from an Apple to a Zenith. 
Many owners of IBM PC's are using 
it because they lack available expan- 
sion slots, or have more than one 
computer they want to use their 
modem with. 


It's attractive gold anodized case 
houses seven status lights (who says 
low prices means a shortage of 
features). It fits comfortably under 
a standard telephone. It is also a 
2124 compatible auto-dial, auto- 
answer modem which supports all 
Hayes software commands. Even the 
switch settings are the same, so any 
software giving recommended switch 
settings for a Hayes modem can be 
used, without knowing what the 
switches do. There is a volume con- 
trol knob for easy adjustment of the 
speaker's output. Included in the 
package is modular phone cable, a 
cable to hook it to your computer or 
terminal, and instruction manual. 
Choose the communications package 
right for your needs, and you're 
ready to go! 


Four Hearts 


The heart oí the Qubie' modems are 
four digital signal 
microprocessors. 

Two handle sending, 
and two do the 
receiving. Rather 

than attempt to 

filter all but the 
relevant tones used 
for modem 
communications, the 


microproc 2в50ү S КШ: 
digitally. 
come line WE and st: 
than analog’ ilter. b: Ge 


Why Buy F 


Because you will geta: 
or better than any a 
for it, and get factory di 
you need it. If at any tij ime du: 
the one year warranty pe ae у 
modem should require serv 
fix it or replace it within 4 
Notice also there are no адеп 
charges in our prices. No extra: 
freight, insurance, credit cards, 01 
COD fees. In a hurry? UPS 2nd day 
air service is just $5 extra. If you 

are like many who say, “Nah, а too 
good to be true; just apply the а cid 


йе, 


test and find odii Then you ¥ 1 lb 
asking yourself, "Why could заў 
what these modems used to cost?" 


The Acid Test 
Qubie' gives you a 30 day satisface — 
tion guarantee on your modem. Н you 
are not completely satisfied we will 
refund the entire amount of youx 
purchase including the postage to 
return it. If you can, get anyone _ 
selling another modem to give you 
the same guarantee, Buy both, and 
return the one you don’t like. We 
know which one you will keep. 


Y 


ІВМ isa trademark of Intamational Business Mat! it hes Corpor! 
Crosstalk ia a registered trademark of Mic 
PC-Talk Ш їз a registered Irademark of Ths 


1 Order Today, Shipped Таний 


Jj All prices include UPS surface freight 
| and insurance. Add $5 for two day air 
service. For fastest delivery send certi- 
| fied check or credit card. Personal 
| checks take 18 days to clear. Calil. 
residents add 6% sales tax. Corpora- 
i tions and Institutions call for purchase 
| order details. 

| (800) 821-4479 
i Toll Free Outside California 
| 

| 

\ 


(805) 987-9741 


Inside California 


H8 


- ' i ў 
! QUBIE 
4809 Calle Alto 
Camarillo, Ca. 93010 


Tempo House, 15 Falcon Road, 
-== sit 2PH, United Kingdom 


Apple says the 68000 
is much better than the 
8086/8088 chips used 
in the IBM PC and its 
compatibles, yet they 
can use more RAM 
than the Mac. 


Commodore 64, with 64K bytes, has 
dominated the low-end market over ma- 
chines that have (or had) 8K, 16K. or 
24K bytes. Apple gave the lic, which 
uses an 8-bit 6502 chip. 128K bytes of 
RAM. Why the company limited the 
68000. a 32-bit chip. to the same initial 
amount of memory is beyond me. Even 
the fourfold upgrade is too limiting. 
Apple delights in stating how much bet- 
ter the 68000 is than the 8086/8088 


SUPER APPLE® COMPATIBLE 
SUPERIOR TO APPLE. COMPARE FEATURES 
AMERICAN SUPER COMPUTERS Elite 4 

1. Dual CPU's 6502 & Z80, 64K RAM 

2. Runs APPLE & CPM, detached keyboard 

3. Numeric keypad, 90 key keyboard 

4. No copyright problems, completely legal 

5. SAVES YOU LOTS OF MONEY! ONLY $499 
Disk Drive $199 - Controller $49 - Monitor $109 


Complete System: 


Computer + Controller + Drive + Monitor ONLY $839 


APPLE n T.M. pt APPLE Computers Inc 


WE HAVE ALL APPLE CARDS — CALL! SAVE! 


REVIEW. MACINTOSH 


chips used in the IBM PC and compat- 
ibles, yet most of those systems can use 
more RAM than the Mac. Where's the 
advantage? 

Obviously, | think that 128K bytes is 
not enough RAM to make the Macin- 
tosh a truly powerful machine. My at- 
tempt to run the Sieve of Eratosthenes 
benchmark on the Mac provides one in- 
dication of its RAM limitations. Once 
BASIC was loaded into the Mac, there 
was too little space left in memory for 
the Sieve program. To fit the program 
into memory, I had to declare all vari- 
ables integer. This will, of course, speed 
the execution time considerably. Thus, 
the speed of the Mac Sieve is not com- 
mensurable to the other two systems. 
(If you are curious, the modified bench- 
mark took 96.4 seconds on the Mac.) 
The upgrade to 512K bytes wil! help 
considerably, but it's still an inexcusable 
limit. | am convinced that this limited 
RAM has held up the release of Mac 
software. As | write this, it has been 


three months since the Macintosh was 
released, and all the Apple dealers in 
town have only three software packages 
for the Mac besides MacPaint and Mac- 
Write, which are still bundled. Mac 
should have had at least double the ini- 
tial and upgrade RAM, i.e., 256K bytes 
and | megabyte, respectively. It may be 
that Apple will release yet another up- 
grade when I-megabit chips become 
available in mass quantities, or they may 
just release a new machine. 

Although the RAM is a limitation on 
the Macintosh, the ROM is a tremen- 
dous strength. In what is undoubtedly 
one of the marvels of modern program- 
ming, the Macintosh design team 
crammed an unbelievable amount of 
power into the 64K bytes of ROM in the 
form of tightly written, highly optimized 
machine code. In doing so, the team 
provided standard user interfaces so 
that most application programs on the 
Mac will be used in similar forms. ! tried 

(continued) 
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Surge Suppressors 


Phone American Super Computers (919) 883-1105 
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e Automatic failure shutdown 
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We Sell Entire Line Of Most Compaines 
Саі! For Latest Prices, Shipping & Availabilty 
Factory Warranties — WE BEAT PRICES! 


WHICH COMPUTER 15 BEST? - FREE BROCHURE 


AMERICAN e COMPUTERS 


4167 Kivett Dr., Jamestown, North Carolina 27282 
Phone: (919) 883-1105 or (919) 889-4577 


Prices & Specifications subject to change 


three-year warranty 


Now at your 
computer store. 


PERMA POWER. 
Electronics Inc. 


5615 West Howard Avenue • Chicago. Illinois 60648 « (312)647-9414 
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IBM Compatible 


Digital Microsystems opened up the world of shared micro · can handle large, data-intensive applications immediately 
computer resources with its HiNet™ Local Area Network without the expense of purchasing added memory. 


in 1980. Now, 3000 HiNet LAN systems later, comes the Your network is controlled by an extremely fast and reliable 


DMS-B816, the cost-effective solution to the need for master station. And your communication pathways are 
multiple IBM-compatible PCs. unlimited — HiNet gateways let you talk to mainframes and 
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REVIEW: MACINTOSH 


A Second Opinion 


128K-byte machine. In reality, the 

Finder (Macintosh's operating sys- 
tem) and other systems software take 
about 40K bytes Subtract from this 
another 40K to 70K bytes for any applica- 
tions programs that may be in memory 
and the 128K-byte Macintosh becomes 
an 18K- to 38K-byte machine. For ex- 
ample, when Mac's Microsoft BASIC 
package is loaded on top of the resident 
software, there is only 13K bytes of space 
for programs and data left. Similarly. Mac- 
Write, Macintosh's word-processing pro- 
gram, only allows documents with a max- 
imum size of about 24K bytes. This prob- 
lem seems to be an inherent limitation 
in the current design of the Macintosh 
because there is no way to expand the 
memory capacity of the machine. When 
256K-bit memory chips become available 
the Macintosh will be upgraded to a 
512K-byte machine, enough space for the 
most ambitious application programs. 
However, at the time of this writing these 
chips are only in the development stage. 
This means that they will not be commer- 
cially available before 1985. 


DISK SWAPPING 

Closely related to the memory limitations 
is the problem of "disk swapping: 
Because the basic Macintosh system has 
only one disk drive transferring data 
from one disk to another requires that the 
Macintosh read from the input disk, eject 
the input disk, and prompt the user to 
insert the output disk, After sending the 
data to that disk. it is ejected and the user 
is told to reinsert the input disk. This cycle 
is repeated until the data transfer is 
complete. Initially, this shuffling of disks 
seemed to be tolerable. At least | thought 
it was until | attempted to back up a disk 
with 270K bytes of data on it. It took 
more than 50 disk swaps and 20 minutes 
to perform this simple operation. This 
works out to an effective transfer rate of 
about 5K bytes per swap. The process 
becomes even more hectic when the Mac 
has to consult systems software during 
the transfer. The user must then swap 
three disks in and out of the internal 


T he Macintosh is advertised as a 
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drive. Unfortunately, this is precisely the 
kind of design flaw that will prevent the 
Macintosh from gaining widespread 
acceptance in a business environment. 
Disk backups are absolutely essential to 
business applications. Therefore, the 
need for a second drive is a hidden and 
unadvertised cost of owning the machine. 

All things considered, the Desk 
Accessories (accessory programs that 
can be run at the same tíme as another 
program) are an excellent complement to 
the Finder. These accessories are avail- 
able to the user at all times, regardless 
of the application program that may be 
resident in memory. This means, of 
course, that users will be able to cut and 
paste between diverse application 
programs. Although not as sophisticated 
as Lisa's information-passing capability. 
the Macintosh currently is the only 
machine in its price range that provides 
this feature as a system-resident function. 
However, sometimes the Finder does its 
job too well. If there are two or three disk 
icons present on the desktop. each with 
a copy of the System Folder, calling up 
a Desk Accessory such as the Alarm 
Clock will cause the Finder to request that 
the disk under which the system was ini- 
tialized be inserted. The Finder then gets 
the data pertaining to the Desk Accessory 
from that disk's System Folder instead of 
using the System Folder of the disk that 
was in the internal drive. After the Finder 
gets that information, the user must then 
reinsert the disk he or she was originally 
working with to display the accessory. Al- 
though not a major inconvenience, this 
procedure does become somewhat ag- 
gravating when one wants to do a simple 
thing like set the Alarm Clock. 


PROGRAMMERS PERSPECTIVE 

Nothing much has been said about 
Macintosh from the programmer's point 
of view. Unfortunately, the reason for this 
is that there is very little to say. The 
Macintosh is the only machine in recent 
history to be offered without a program- 
ming language. However, Apple has pro- 
mised assembly language. BASIC, and 
Pascal for the Mac. As of April 1984 none 


of these packages was being marketed. 
The only language currently available, 
Microsoft BASIC, is extremely disappoint- 
ing. Programs written with it will essen- 
tially look like MBASIC programs written 
for the IBM PC. Even when Apples lan- 
guage packages for the Macintosh are 
released, users should not expect to be 
able to produce application programs 
that utilize Macintosh features like the 
menu bar, dialogue boxes, and windows. 
Because any language that is run on a 
Macintosh will be treated like an applica- 
tion program, these routines will be in- 
accessible to programs created at a lower 
level than the application program that 
uses those features, The Macintosh ap- 
plications that use those features are be- 
ing done currently in one of two ways. 
They are either created on a Lisa and 
downloaded to the Mac, or two Macs are 
used in tandem (one for writing the pro- 
gram and the other for running it). De- 
veloping software in this fashion can 
be an expensive proposition. 

Although Apple has indicated that pro- 
grammers will be given assistance in de- 
veloping application programs for Macin- 
tosh, in fact this assistance will be avail- 
able only to a certain chosen few, i.e., 
established software houses or in- 
dividuals who have a proven track record 
of commercial success. Of course, one 
can always purchase the technical manual 
for Macintosh. which presumably con- 
tains all of the information regarding the 
highly touted Macintosh toolbox, and at- 
tempt to develop Mac applications from 
scratch. It can be obtained from Apple 
for $150. Regrettably, it is unlikely that a 
"cottage industry” will grow up around 
the Mac in the same way that one grew 
around the Apple II. But in spite of its 
shortcomings, the Macintosh is a signifi- 
cant advance in user-friendly computing. 


J. Edward Chor (1307 West Addison St. 
Chicago, IL 60613) is an attorney. He received 
his В.А. in psychology from Eastern Illinois 
University and fis J.D. from Southern illinois 
University. His hobbies include reading, sports, 
and fiddling with machines, 


CompuPro has now dra- 


matically increased your micro- 
computing power and speed. 

With our System 816/F™ super- 
micro with CPU 286/287™ board. 
The computer that gives you 
results. Fast. 

Built to provide sophisticated 
computer users with the fastest 
16-bit system available, the 
System 816/F is a multi-user com- 
puter so powerful it virtually has 
no supermicro peer. 

The reason for such a strong 
statement? We configure the sys- 
tem around the 80286—among 
the most powerful 16-bit proces- 
sors available anywhere and one 
that’s built for speed. The 286/287 
board lets you run anything from 
the 8086/8088 family and includes 
the 80287 math processor and as 
much as 16 Kb of EPROM on-board. 

But this board is only part of 
the story. CompuPro has included 
a long list of features that 
enhance this exclusive system 
even more. Like 1.5 Mb of our 


For Dealer locations, see pg. 286. 


MDRIVE*/H—a solid-state disk 
with the capacity to dramatically 
increase the speed of the 286 pro- 
cessor even more ... 512 Kb of 
16-bit main memory expandable 
to 16 Mb ... 1.2 Mb floppy disk 
and up to 80 Mb of hard disk 
storage ... 12 serial ports... and 
much more. 

And even though our System 
816/F has set some industry stan- 
dards, we still designed it to con- 
form to the IEEE 696/S-100 bus 
standard. And virtually no one 
else can say that. 

The time you save with 
CompuPro will save you money, 
too. Our System 816/F speeds up 
software development. So the 
quality and capacity of your pro- 
grams is enhanced, and the value, 
maximized. 

The CompuPro System 816/F. It's 
the essential system for OEMs and 
system integrators who want all 
the power and speed they can 
get. And best of all, we've shipped 
hundreds of them already. 


SYSTEM 8/16 L. 
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A GODBOUT COMPANY 
3506 Breakwater Court, Hayward, CA 94545 
(415) 786-0909 


MDRIVE is a registered trademark and System B16/F, 
CPU 286/287 and The Essential Computer are trade- 
marks of CompuPro. Front pane! shown is available 
from Full Service CompuPro System Centers only. 
©1984 CompuPro. 
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REVIEW: MACINTOSH 


Software for the Mac 


hen I bought my Macintosh in 
| \ j mid-February, three software 
packages were available for it: 
MacWrite/MacPaint, which Apple devel- 
oped and gave away with the system, and 
Microsoft Multiplan and Microsoft BASIC 
{Microsoft has been working with the 
Mac for two years.) By the end of April, 
the number of available packages had 
climbed to four: MacFORTH. from 
Creative Solutions Inc. (CSI) had hit the 
shelves. (CSI already had a commercial- 
ly available 68000-based FORTH.) 

By the time you read this, the trickle 
of Mac software should have grown 
modestly. The torrent probably wont hit 
until early 1985 when the 512K-byte, two- 
disk Macintosh emerges as the new stan- 
dard and software firms have a year of 
development under their belts. The 512K- 
byte Mac will increase the flow of soft- 
ware in another way. With the extra RAM. 
individuals will be able to develop Mac 
software without having to buy a Lisa. 
Programs will be able to do fancier things 
because graphics capability increases as 
memory does. And the programs them- 
selves will not have to be as tightly coded 
to fit into available memory: therefore, 
they will be developed more quickly. | 
think the result will be a flood of pro- 
grams, both public-domain and entre- 
preneurial. 


MACWRITE AND MACPAINT 
Both MacWrite and MacPaint are great. 
Get them, use them, and have fun with 
them. 

MacWrite gives you nine different fonts, 
six different point sizes, five different 
styles (mix and match), and superscript- 


some prerelease programs with no 
documentation and | was able to use 
them almost immediately. Try that 
under CP/M or MS-DOS. The ROM 
toolbox is a vital facet of the overall 
amazing nature of the Macintosh. 
The Macintosh also lacks adequate 
mass storage. At first, it doesnt look 
bad: it consists of one single-sided 
34-inch built-in disk drive (made by 
Sony) holding 400K bytes. Having only 
one disk drive can be a nuisance, but 
its acceptable if the drive holds enough 
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An example of MacPaint on the Macintosh. 


ing and subscripting. The program has 
three types of spacing, four types of justi- 
fication, adjustable margins, and two 
kinds of tabs. It also has headers, footers, 
rulers, and page breaks. And it has a 
screen that shows you what you're going 
to get and a printer that gives you what 
you saw. The result: the fanciest letter and 
report writer you ever saw. 1 don't think 
I'd use it to write a book, though. The 
amount of text you can edit is too limited 
and some things (such as pulling in or ap- 
pending files) are awkward or impossible. 
Still, it's great fun. 

MacPaint is also destined to be a 
classic. Admit it: you've always wanted to 
draw nice pictures but you haven't had 
the time to learn the necessary skills. 
Enter MacPaint (see the photo on this 
page). In seconds, you can create images 
that would take you hours by hand (if you 
could do them at all). Children and adults 
can learn to use it in an amazingly short 
time (a tribute to Bill Atkinson). My boss 
and i laid out a 16-page manual for a new 
software product in two days, complete 
with borders, boxes for illustrations, and 


data and if you can copy it easily. How- 
ever, the system files on a Macintosh 
disk take up over 200K bytes, or half the 
disk. Even with trimming. you only have 
about 220K bytes of usable space on 
a bootable disk. If any other company 
marketed a CP/M or MS-DOS system 
with a single disk drive with only 220K 
bytes of free space, no one would buy 
it. It takes a lot of time and disk swap- 
ping to copy files or to back up a disk. 
The Мас» only saving grace on this 
point is that it automatically ejects the 


varying type sizes (MacPaint will generate 
text). We also designed the disk labels 
and drew up specs for some booth props 
we had built. However, you can only draw 
in a 3- by 5-inch window, which in turn 
moves around on an 8- by 10-inch area. 
The small drawing window makes large 
pictures tedious, especially if you're try- 
ing to put in text that is wider than the 
window. But this is a minor problem. 
MacPaint is a perfect example of what's 
amazing and fun about the Macintosh. 
MacWrite/MacPaint is available from 
Apple Computer inc. (20525 Mariani Ave. 
Cupertino, CA 95014) for $195. 


MULTIPLAN 
Microsoft Multiplan is a Macintosh ver- 
sion of a standard spreadsheet. Not so 
standard are the crisp display, pull-down 
menus, and ease of cell manipulation via 
the mouse. The worksheet is limited to 
63 columns and 255 rows, but these 
figures should increase once the 512K- 
byte machine becomes widely available. 
| found Multiplan easy to use—easier, 
in fact, than any other spreadsheet I've 
used. But I do have a few complaints. The 
documentation assumes a fair amount of 
knowledge on the part of the user, a poor 
assumption considering the Macintosh's 
market. For example, this is the documen- 
tation for conditional expressions: 
IF(logical-expression value-if-truevalue-if-false) 
The IF function evaluates the logical 
expression, then returns the value-if- 
true if the expression is TRUE; or it 
returns the value-if-false if the expres- 
sion is FALSE. 


There are no examples and no explana- 


disk and prompts you for a new one. 

The 128K-byte Macintosh with one 
single-sided drive is not a powerful 
machine. You can do useful work with 
it, and the user interface beats all others 
cold. But for the same price or less, | 
could go out and buy, for example, a 
Compaq with 256K bytes of RAM and 
two 360K-byte disk drives. And 1 could 
get lots of software for it—programs that 
can handle larger, more difficult tasks 
than the Mac currently can. 

The upshot is this: a $3000 Macintosh, 


tion of what a "logical expression" is or 
how it resolves to true or false. The in- 
dex refers us to the definitions of NOT 
or OR; the latter gives us a little more in- 
formation and one complex example 
(demonstrating IE, OR, AND, and NOT). 
This will be confusing to novice users. 
But consider getting Multiplan anyway. 
Not only does it work well, it can share 
its information with other Microsoft pro- 
grams, such as BASIC, Word. Chart, and 
File. The program is available from Micro- 
soft Corporation (10700 Northup Way, 
Bellevue, WA 98004) for $195. 


MICROSOFT BASIC 

Microsoft BASIC is fairly standard. It does 
have lots of Mac-specific graphics calls. 
However, most of the them are poorly 
documented: instead, the documentation 
refers you to the QuickDraw Programmer s 
Guide, which doesnt come with the 
system. 

The BASIC itself runs in an environment 
with three windows: Command, Output, 
and List. All commands, typing, and 
editing take place in the Command win- 
dow; program output and echoed com- 
mands show up in the Output window: 
and program text is seen in the List win- 
dow. It all works nicely, although I find 
a few things annoying. The Command/ 
Output window dichotomy can cause 
problems, especially when the Output 
window insists on writing text behind the 
Command window (and nowhere else). 
Also, the List window has a tendency to 
propagate itself, so that you end up with 
several List windows stacked behind each 
other. 

Even with its shortcomings, Microsoft 


with 128K bytes of RAM. a 400K-byte 
disk drive, and an Imagewriter printer, 
is an amazing machine but not really a 
powerful one. A 512K-byte Mac with two 
400K-byte disk drives is both amazing 
and powerful, but it is also expensive 
($3500, including printer and not coun- 
ting any cost for the RAM upgrade). In 
the two-and-a-half months that Гуе own- 
ed my Mac, I've often wondered if I 
should have bought one so quickly. 
However, the arrival of MacFORTH (see 
the text box “Software for the Мас” on 


REVIEW: MACINTOSH 


BASIC is useful. Several public-domain 
programs for it have already shown up 
on computer bulletin boards. including 
a terminal-emulation program and a 
68000 disassembler. The program is 
available for $195 from Microsoft Cor- 
poration (10700 Northup Way. Bellevue. 
WA 98004). 


MACFORTH 

MacFORTH (Level 1) lets you do amaz- 
ing things on the Macintosh. You can 
create windows complete with close and 
size boxes and "attach" programs that 
will execute automatically when a given 
window is activated. You can build your 
own pull-down menus with check marks, 
inactive items, and command-key options. 
In fact, you could code your own applica- 
tion and have it "take over" the Mac, put- 
ting up its own menu bar and controll- 
ing all the windows. 

The only catch to all of this is that you 
have to learn FORTH, a programming lan- 
guage unlike any other. FORTH isn't dif- 
ficult to learn, but it can be a bit confus- 
ing to use because of its stack orienta- 
tion and “reverse Polish notation” syntax. 
CSI's Going FORTH module helps a bit. 
Going FORTH is a clever program that 
sets up two side-by-side windows. One 
window steps you through an introduc- 
tion to FORTH. The other is an active 
FORTH window, where you can try out 
the things you're learning. Also, each 
chapter in the printed documentation is 
a tutorial on a given subject (menus. win- 
dows, etc.) with lots of examples to key 
in and try out. 

| think CSI has developed a solid 
FORTH implementation. (I programmed 


this page) has done much to quell my 
reservations. | can now create my own 
windows, graphics. and pull-down 
menus, and the "fun quotient" of my 
Mac has made a quantum leap. Besides. 
| suspect that by the time this sees print, 
prices will have dropped and the soft- 
ware base will have expanded 
considerably. 


CONCLUSION 


You won't find another machine that's 
as easy to use or as much fun as the 


in FORTH professionally for a year, but 
| am by no means an expert.) The win- 
dow. menu, and graphics functions.are 
well done and easy to use. For example, 
if you create a window called Easel, and 
a program to run within Easel called 
Sketch, the FORTH command EASEL 
ON.ACTIVATE SKETCH links Sketch to 
Easel. If you select the Easel window with 
the mouse, the Sketch program will auto- 
matically start executing. 

All in all, CSI has done an excellent job. 
It has made FORTH relatively easy to 
learn. The documentation is easy to read 
and use, although the glossary can be 
cryptic to a FORTH neophyte. Best of all, 
CSI has unlocked a lot of the Mac's 
power. FORTH produces very compact 
code, which means that the Mac's limited 
RAM isn't so limited anymore. 

CSI has three levels of MacFORTH. I 
reviewed Level 1 ($149), which is de 
signed as an introductory package. It 
does all the things 1 mentioned, but it 
doesn't support real {floating-point} 
numbers or all of the ROM toolbox rou- 
tines. Level I] ($249), aimed at in-house 
developers, has real numbers and ad- 
vanced graphics as well as provisions for 
inserting 68000 assembly routines. Level 
Ш ($2500) is for software developers in- 
terested in marketing programs devel- 
oped in MacFORTH. It includes technical 
support, a run-time package. and licenses 
for 250 copies. Additional licenses cost 
$5 per copy. 

If you want to make your Mac do things, 
get a copy of MacFORTH and have fun. 
MacFORTH is available from Creative 
Solutions Inc. (4801 Randolph Road, 
Rockville, MD 20852). 


Macintosh. In the right configuration, it 
can do as much as any microcomputer 
on the market. However, you should go 
for a 512K-byte system with two disk 
drives and a printer. Anything less and 
you'll find yourself frustrated by the 
machine's limits. 

| have no doubt that | would have 
bought a Macintosh sooner or later, and 
| have no intention of getting rid of the 
one I own. The Macs a gem—rough, 
slightly flawed, but a gem none- 
theless. 8 
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HARDWARE for 
your APPLE 


APPLE lle, STARTER SYSTEM BY APPLE CALL 


APPLE MACINTOSH 
ИШТЕП WARRANTY E 100% Parts МИНИР... 


DISK DRIVES 


DEK Amish |. 37 Mcrofloopy, 143K $ 299 $249 


ж CENTRAL PT., Fier, Utity& Apple 005 $ 20 $ 15 


* A2, 143K Disk Dave $ 345 


H-SCI Mmm 5100 $ 79 | 8 
* AS re $ 

MICRO-SCI „А70 2R6K Dive $599 $299 

AADA 70 Controller $100 $ 79 

1/2 HIGH ALPS, A4ü Bek Dre, 163K $299 $195 

DRIVES TEAC, TAQ Dwect Dnve, 163K $ 349 $219 

TEAC, 180, Double Sided, 326K $449 $329 

Controller Card by Сотх $110 49 

Rana Eltel, 1634, 40 Track $379 $239 

Elte 2, 326K, 80 Track $649 $399 

as Еже 3, 652K, 160 Track $543 $499 

SF Elte Controller $145 $ 89 


RAM EXPANSION 


+ Com Dco * 54K RAM er ile, 1 YrWty $199 $ 99 
RAM Card, 1 Yr Му il+} IK $179 $ 39 

к Microsoft, RAM Card (11) 1K $100 $ 69 
ж Tian Saturn RAM Card (И+р 34 i $159 
RAM Card i+} 64K $425 $249 

ВАМ Сага (i+) 128 $599 $359 

Software Cal 


OVERSTOCK SPECIALS 


* OKIDATA MICROLINE 80 


ONE TIME, 
QUANTITY LIMITED 


80 cps, Pin /fricbon feed, 80 col, 132 col. compressed 
$ 299 $ 179 


S6ASCHI, Graphics, Parallel 


MISCELLANEOUS 


Peach 
heron, Soi чн 
Ж MEANS A BEST BUY 


BAIL 10, 12050 SW Garden Pisce, Portland, 0i 9722)—im dude telephone mantar and Gouble chark your figures 
ORDERING INFORMATION AND TERMS: АЛ tere usyay m stock Casters Checks, Money Orders. Fortune [OOO Checks and Government Checks we тенүү honor 
Mien ZÜdrys D» clea No COD Proe reflect a 3% cash deseoun so ADO 3 1o above prices for VISA, MasterCard or American Expert For US hamid. ahd 3% |35 плен lot sipag snsarance and handing СИЛЁН 
UPS pound a ыйа so bdd 3% (510 mumun) more Ke UPS Blue lo SIEH Add 12% total ($15 mummun) ka SIEH for US Postal APO oc FPO Fer Hiwan. Akika and Ca 
EM, etie cc xpeciy Postal Coreqn orders except Canada Ме SIEH aed. 18% ($25 meumum) for ЁН == te monary adj 30 ($50 mumun) tor SIAN AJ prices. зч оу and 
— mixes so Cal to verify AA goods are new, include warranty and are guaranteed to wort Due to сеу aut gut get Pew uted 
DRH charges sil be себен ORDER DE SKCHQUES GAM Po EP M Pst Monday through Fratay aed 10m 4 Saturday GAM here ЗАМ n New York 


par ce ae placement, Drdery пестен) жай n 


ALL MAIL: Conroy-LaPointe, Inc. 12060 SW Garden Place, Portland, OR 97223 


SHOWROOMS AT: PORTLAND, OR and SEATTLE, WA — BOTH OPEN M-SAT 10-6 


your APPLE 


SOFIWARE for 
P. BUSINESS & TRAINING | 


Arktronics, Jane [lle oc lic опу) NEW $179 $119 
Jane {t+} NEW $295 $195 
+ Applied Soft Tech., VersaForm $389 $259 
Artsci, Марс Window || 150 $ 99 
ж Ashton-Tate, dBase |! (Req CP/M 80) $ 485 Call 
Friday (Requires CP/M 80) $295 $199 
BPI Systems, GLARAP.PR ot INV.each : E: $269 
so: E + Broderbund, Bank St Writer or Spellerea. $ $ 45 
| uen EE 
1 
VIDEO CARDS Continental, GLARAP or PR, each $250 $165 

ж Сот, 80 col. -GAK RAM(Ie) | yi. му $199 $ 99 ja Home Accountant $ 75 $ 49 

* Videx, VideoTerm 80 col (+ or d $279 $189 Tax Advantage $ 70 $ 47 

* UltraTerm (+ or e) $379 $279 | CDEXon Vacak, Mutiplan or Applelleea $ 60 $ 40 

Soft Video Swatch (ll +} $ 35 $ 25 | Dow Jones, Market Analyzer $ 350 $225 
Enhancer Ii (I+) $149 $ 99 Market Manager $30 $195 
Funcbon Strip (I +} $ 39 $ 29 Market Microscope $700 $450 
We Have Full Videx Line Call иро 3596 oft | Fox & Geller, rer o à ea $ E : pU 
Utility (for dBase 11) $ 
MISCELLANEOUS | iine 5 ig 
ax Preparet 

+ ALS, The CP/M Card УЗ. + ос e)SPECIAL $ 399 * 199 Knoware, Knoware M HEW $ 95 $ 64 

* TCard Il {+ of e) CP/M 2.2 SPECIAL $ 169 99 LIK, Letter Perfect w /Mad Merge $150 $ 99 
ASTAR, RF Modulator, to use TY $ 35 $ 25 | Micro Pro, {all require 280 CP /M Card) 

ж CCS, Senal interface 7710 (SA BAUD) $ 150 $ 99 |, WordStar w/Appicard &CP/M SPECIAL $695 $295 
Chalkboard, Power Pad $100 $ 75 |.  inigStar w/Applicard &CP/M SPECIAL $695 $295 
„== Ree., CP/M Gold Card (W/64K) $ 495 $359 т WordStar + Training Manual SPECIAL $ 495 $239 

Expand 64K Gold Cd to 192K $325 $239 ж — SpeliStar "o MaíMerge'* ea. SPECIAL $ 250 $129 

* Eastside, Wid Card (copier, 1+ onySPL $ 110 $ 59 |a іг Professional, 4Pak SPECIAL $695 $355 

Wild Card 2 zo sore) $140 $ 99 |. бюл Pak, SS/MM/SI SPECIAL $345. $155 
KENSINGTON, Le $ 90 $ 65 | Microsoft, Mut-Pan, Apple DOS or CPM $195 $129 
Modem (Mac $140 $103 | (borne /ComyX, (Disk and Book) (Stat, Bus. & Math] 

Sure Suppressar Mx) $ 50 $ 39 Some Common Basic Programs(/5ea) $100 $ 49 
„Anter Рак Мај $ 90 $ 64 Practical Basic Programs (40 ea) $100 $ 49 

Key Tronic, KA 400Û keyboard (11+} $ 298 $219 Requeres CP/M & MBasic, 64K 
Koala, Touch Tablet w ‘Micro шиа $125 $ 85 Seres 40 CL LAR ZAP. all 3 | $ 395 $239 
Kraft, Joystick (Ap I11 +) $ 65 $ 49 Perfect Writer /Spet-? pakiCP/M) $399 $199 
Paddle (Ap Ii Al+} $50 $ 39|, Word Juggler & Lexicheck (lle) $ 189 : 139 
haste gh г $ 50 $ 30 Ше, Sen Speller or Bookends ea $ 125 $ 85 

* 280 Soficard (+ оге) $345 $345 | Serra /On-Line, ScreenWnter Pro. 2P3k $200 $135 

* 280 Soficard Plus (+ or [3] $ 465 $465 Screen Writer Il $ 130 $ B9 

* 180 Soficard Premum(*]) $695 $479 The Dectonary NEW! $100 $ 69 

* Orange Micro, ar 2 te T4 +} ЧҮТ HYH Homeword $50 £ 34 

vller Board lor Grappler Plus 
„Вине! Grappler Pus, lók $239 $179 Me “geal TEE 
aymar, Lower Case Chip, Rev. 7 (1+ (Word 

а PCPI, Apphcard, I4features  6Mhz $375 $275 | * Pos dag thus tor 09 e aS 

* Titan/Saturn, Accelerator Ik $599 $399 (specity +o ej PFS: Report $ 125 $ 84 
Transend /SSM, Aldi), Senal/ Para l/F $275 $169 PFS Graph $125 $ 84 
TG Products, Game Paddles (11+) $ 40 $ 29 PFS: Write (ie) $125 $ 84 

C мй $ 60 $ 35| Stoneware, DB Master verson 40 $350 $229 

Videx, P5IO H/F Card $2290 $169 ' DB Litty | of 11 $179 $ 87 
WICO, Mouse. Complete $179 $119 Vidax. Шарап $ 189 $ 119 
VhiiiCorp, Vccalc 13 1% $250 $169 


DISKETTES 


CONROY-LAPOINTE DISKETTES 
3 Year Limded Warranty. Top Quality product and we guaran- 
(ве d with pur name. Bulk q^ 
10 ea, SS/SD, 35 Track Apple, etc.) 
100 ea, 55/50, 35 Track (Apple, etc.) 
1000 ea, 55/50, 35 Track (Apple, etc) 
10 ea, 05/00, 40 Track (BM, H/P) 
100 ea. DS/DD, 40 Track (BM, H/P} 
1000 ea, DS/DD, 40 Track BM, H/P) 


de 


aa 


ANCHOR, Sgnatman Mark XII 
HAYES, IIM- PE Smartmodem 12008 


E 


جه مھ جت جھ 45 کہ мл AP AP AD AS 4A d‏ کن جه 45 جه 


"ИНЕГЕ ЕЕН: 


Micromodem 100 (5-100 bus) 
ж — (RS 232) 


artmodem 30085-2 
нА 1200 (85-232 
IBM-PC to Modem Cable 
ОМ, Modem 1200 МЕМ 


KENSINGT 

NOVATION, 103/212 Smart Cat 
ACCESS 1- re m М) 
Apple Cat 11 300 
HOSP 1200 BAUD 


$52252555923228 


Жы 
QUADRAM, 


big 7 Internal (BM Duly} 
admodem, Stand sone Huty) 
SOFTWARE-SEE APPLE OR IBM UTILITY SOFTWARE SECTIONS 


MONITORS Мазок 


* AMDEK, 12" Green, #3000 
12" Amber, #3004 
127 Amber, #3104 for IBM-PC 
13° Color t+, Composite 
13" Color (LAGS, Hi Res, (BM /Appie 
13“, Calor IV, RGB, 720Hx400V 16 
DYM ill, ufi a Ur 
* PRINCETON, RGB Hi Res, HX-] 
41CK Calcula. NEW $ 325 $ 275 Ie RGB Њ Res, 58-12 
41C Calculator $ 195 $ 149 
41CV, Calculator w/223K $ 275 $ 219 


Bs 
Qu 


10 each, MDZ DS/DD 
VERBATIM, 10 each MD525-01, SS/DO $ 
10еасһ MD34 0500 $ 


GENERIK'* DISKETTES — AS LOW AS $1 
W/Jackets, no labels, top quality 90 day тей) warranty 


100 ea, 55/50, 35 frack oe АШ $ 415 $ 130 
1000 ea, 55/50, 35 Track 
100 ea, 05/00, 48TPt (IB. v 
1000 ва, DS/DO, 4gTPI ВМ, H/P) 


dn d‏ کے 45 40 49 9 "4 که 4649409 که وټ مه جه مه مجه مه 


Пыр 40 OD‏ کے کے کی ج b‏ ری 
твана=ийн#е‏ 


р Q5 کے 49 49 499 45 کے‎ HH 
ELETLIT EEE. 


S253 
وکوک بن هه‎ 4^ 4-404 45 4r АЛ 4^ 
fa фей ра 
22N 
ww 


$6260 $1400 


duh dum‏ کے dude‏ کے dul do)‏ کے کی dud‏ چ 


22 
чо 


Z 


88 
AAEE 


$585 
$3 


12" Amber, ZVM 124 


PLOTTERS 


AMDEK, Атр ll, 6 pen, 10x 14 Bed 


for the ATARI 


000 Dive, 320K $ 449 } 369 
KOALA Pad v Micra Bus $ 100 75 


ки иренле, гаа & andis) 

boner Personal ar other чет M. i 
Uu 

nada UPS 5 in some meas onip, at others are C aues 

be errors w chanpe 


speci bons subici 
уыл бе that yen wd ALL SALES ARE FINAL Call 1р returmung good; ior 


OUR R REFERENCES: we nace bee л computers and etectremics unce 1954 a computer dexter since 1978 and m computer mad onder sce 1960 Banks ist Interstate Banh, [503 БАЗ 4674, We belong to Ihe Chambes 
zt (503 278 9411. and Оне! Marketing Азага Q call Dunn 15d Drastreed if you ate a subscr ber 


eer ЫЕ тыы 
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we irademarks of Lom Goosen Pc MasterCard Tand SARAM '* are traders of Magnum Comauter 


VisiCorp, Viscatc Enhanced (ile) $250 $179 
Месе ot ViseDex, each $250 $179 
UTILITY & SYSTEM 
Beagle, GPLE or Alpha Plot, each $35 $ 27 
Ap Mechanic, Disquick ot Pronto 005 еа $ 30 $ 19 
Double Take or Utility Cty, each 5 30 $ 19 
Flex Test oc Frame Up, each $ 30 $ 19 
Typefaces, Tip Desh XI or DOS Boss, each $ 20 $ 15 
Central Point, Filer, DOS 33 & Uhl $ 20 $ 15 
* Copy 11 Plus {ort сор} $ 4) $ 30 
Einstein, Compier —Apoleson BASIC $129 $ 85 
Epson, Graphics Dum $15$ 9 
Hayes, Terminal Prog f Smartmodem 5 100 $ 65 
ж insoft, GraFORTH II by Paul Lutus $9) $ 65 
Microsoft, ALD.S. $125 $ 85 
Fortran 80 $195 $135 
COMPLETE MICROSOFT LINE IN STOCK 
ж Omega, Locksmith (ot copier) $100 $ 75 
Peg Шума айна Systemi $ BO $ 54 
(Graphics Magician $ 50 $ 41 
Zoom Grafix $ 40 $ 34 
Quae, Bag of Tricks $ 40 $ 29 
errapin, Logo $ 9 $ 65 
United SWI, ASCII £xpress- The Pro $130 $ B7 
Uulico, Essential Data Dupücator IH $ BD $ 49 
HOME & EDUCATIONAL 
Atari, Centipede, PacMan or Donkey К.га. $ 35 $ 28 
Barrons, Study Program for SAT $ 90 $ 60 
Beagle Bros., Beagie Bag $ 30 $ 19 
Bluechip, Milkonaire $ 9 $ 40 
or lode Rm $ 35 $ 23 
Arcade Machine $ 50 $ 40 
Apple Panic $ 30 $ 20 
CBS, C. Goren Learning Bndge $80 $ 54 
* Continental, Home Accountant $ 75 $ 49 
Datasoft, Artec or Zaxxon, each $ 40 $ 27 
Davidson, Speed Reader || $ 70 $ 47 
Word Attack! or Math Blaster'es $ 50 $ 34 
Edu- Ware, (Large Inventory) 35% off list 
Harcourt, Computer Prep lor SAT $580 $ 54 
Hayden, Sargon 111 (Chess) $ 50 $ 34 
Infocom, Zork LILI, or Starcress, each § 40 $ 27 
ж bresoft,3 Games Zarg/Spider Rad ‘Grapple $ € $ 25 
Knoware, Knoware NEW $ 95 $ 64 
Koala, Full hne in stock, CALL 3596 ofl [ist 
Leaming Co.. {Large Inventory] 35% off list 
Microsoft, Typing Tutor || $ 25 $ 17 
Monogram, Dollars and Şensê $100 $ 69 
Origin, Шта III $ 60 $ 40 
Scarborough /Lightning. Mastertype $ 40 $ 27 
Sierra /On- Line, ima ll 5 $9 $ 40 
Sir-Tech, Wizardry $ 50 $ 35 
Spinnaker, Full ine in stock, CALL 35% off list 
Sub Logic, Flight Semutatar |} $ 0 $ 37 
Terrapin, Logo $ 99 $ 65 


PRINTERS ASssoncs 
DOT MATRIX: 
EPSON, RXBOFT, 100 cps 
RX&0, 100 


AE ED کے کی کچ‎ 9 ЧЫЛ» e 
ا‎ За 
5386 ds 


80 
180. 13200 {Bers $1 
OKIDATA, 80, 80 col. Sücps para. SPL $ 
82A, BOcol., 120 


3359,88 


i= 

к= 
бз 
=з 
w 


Sages, BASES 


AM S SER کے کے کے‎ 


b ut en eet 
#۴ = 
2538 
wow 


$ 

$ 

$ 

$ 

3 
2350P.Pacemark, pa 1 
2410P.Pacemark, 350cps. para. $ 
ios 
$ 

3 

$ 

$ 

$ 


БЕЙ 


ORANGE rd ie dA for Apple 
PRACTICAL, Mcrobuff In-Line 


M, Quadjet, Jet Color Pri 
AR ig Gemeni 1X 120cps 
Gemini 15°X 120cps 
UALITY: 
û 40cps, Para. & Ser. 
* TTK 1014 lipe Para &Ser.,Pin $F inc, 3p. 
JUKL 6100 18 cps, Para, 3 pich 


PRINTER INTERFACES and 
IBM-PC Parallel Printer Cable 
Apple IL l/F & Cable for Epson or Garmini 
UADRAM, 


Serm w/Copy, PP, BK, AMPS w/PS 
Mecrofazer, w ‘Copy, PP, 64K, AMP 64 HPS 
Microfazer, и Сору, PP. 1280 w/PS 
Mecrofazer, Snap-on, 8K, PP, w/PS § 
Nicrolazer, Snap-on, 64K, PP. зне А $ 
M Mecrolazers art expandable b ‘copy bo 512%) napon e 
SUPPLIES: Tractor Feed Paper, Riba Сау Wheels, 


28838 


papon gE ses 
БЕРШШ ou” see 


CASH & & Ci CARRY OUTLETS: 


Morsday through Friday, 1000 
be B Said 000 amt 600 


PORTLAND, ORE ON—HEW LOCATION! Al Park 217, Tigard at 
intersecboa of 217 and 99W акд from Portfand on FW, lake 
1 trata Station Сй роса 


SEA і i 
641-4796 m Loehmaon's Para пеш Раска Square, SE of не 
405 & ard af SE 38h & Richards 


^», Computer Exchange 


INVENTORIES 


LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT! 


SUPPLY CENTER 


256K ғ = AMDEK MAI 44n- 1 Mulbple Board, Color 


=z -PC or XT 


Graphics &Mono, Para 
320/360K Disk Drives by CDC AST ComboPus E SIPC 2 190 2339 
90 Day Limited Warranty By Lis ComboPlus, 256K, S/P/CC $695 $495 
Call for Detail MegaPlus 11 БАК, S/P/CC $445 $345 
r HS aPlus 11, 2564, S/P/CC $695 $595 
MegaPlus 11 Expander $395 $295 
SxPakPlus, БАК, SPCC *S5/W $395 $265 
SaPakPlus, 256K S/P/CC *S/W $ 695 $495 
SxPakPlus, 38405 Р/С +S W $895 $595 
Game Port tor Sn Pak $ 50 $ 39 
1/0 Pius tt, S/P/CC $215 $150 
1⁄0 Pus Il, S/P/CC/G $265 $185 
1/0 Plus 5 РИС $315 $215 
MonoGraphPlus РОС ойо) $ 495 $375 
PCNet. Starter Kat, PCOO? $1095 
PCNet, Circuit Board, PCOOI $495 


CCS Super Vision, 132 col, топо board $ 799 $499 
Gaptucs — Int Supervision $250. $150 


Chalkboard, "we: Pad Requues ки) $ 100 $ 73 


* Chathboard Saner Kt $ 50 $ 34 


"» == 5» B à = à». 
Ф = = ^-^ cer m. 


CURTIS UNI | Mondor b А swivel base. $ 50 $ 39 
Webcal CPU Seem send” 125 $ 19 
Gis 984, Service Mark ol Conroy-LaPoinie, Inc. Monochrome Ext Cable Pas $ 50 $ 35 
HERCULES Colorgraphecs мураа $245 $169 
Graphic Card, Mono $499 $349 
for the DRIVES pm Key Tronic ка. Sa клып NEW 1255 $189 
1BM-PC oc XT ACCESSORIES KB5151 г, Lu NEW $ = $ = 
noala iaa, б ; 15 : 14 
PC-Backup, 168, Cartndge Tape Sys. 219 Сә Миу Card MFC $ 89 
PCSIORAIMB/LMBDek & Backup Sys $5095 Са | MAYNARD iere rr RM мс р ао Saas 
SANDSTAR нетоу Can 256 S4 $399 
Andch V. +heght, nier nal, 320/360K — $379 $249 | SERIES was ^ } 23 
Cable. Алек lil to IBM-PC interface Cal Pata Port Module (PPM) $ 59 $ 49 
Senal Port Module (SPM) $6 $ 79 
с ity 1512 
CONTROL Memory Module OK (MMO) $ 122 $ 99 
Memory Module 256K IMM256; $ 122 $ 357 
DATA * Х110 тер Hard Disk & /F WS]. $1395. $1150 
320K /380K DS/DD DISK DRIVES BUSINESS & TRAINING 
With Detailed Installation Instructions APPLIED SOFT. TECH., тышт $389 $2565 
30 Day тей Warranty by Factory Authonzed Distnbulor ARKTRONICS. Jane MEW $25 $195 
Same a5 now 
installed by IBM 185 FULL HEIGHT * duse lL pee 76008 & 2 280) = $45 еш 
dBase 11 User's Guide (Book $ 30 $ 20 
CDC HALF $165 HEIGHT emat NEN и а 20 
ust OUR Fnday $295 $199 
СОС, 4H Dua One nitan $ 0 $ 16 ASK MICRO, GLARAPINY РК ac 175 $50 
fiut in 
10 MEG (XT) DISK KITS * BPE Geni AcctgARAPorPR each 1555 $395 
Convert your PC to 10 meg and to be XT compabble with BUSINESS SOLUTIONS, lock 2 NEW $ 495 $335 
опе of the following INTERNAL HARD DISK SYSTEMS Kis CDEX, Traming lor ... Large inventory} $ 70 $ 47 
are quality engineered to work with DOS 2 0/2 1 Completely CHANG LABS, Micro Plan $495 $335 
XT compabble A you need 15 your DOS manual Easy 10| | æ CONTINENTAL, Tax Advantage $ 70 $ 45 
install Includes 10 Megatyyte Hard Desh Controtier Card and Home Accountant Plus $150 $ 89 
Instructions "E (Fain st Poet Mailing) ne HR. 
Corn internal 10 meg Hard Osh Kit NEW $ 869 pod o: JONES. eet — $350 $225 
Coo TE I- 
Megafkght 100 LO morte Hard Dek K& NEW $869 FOX & GELLER 
MAYNARD Moo S Galor ot 02 each $295 $195 
o each) $ 99 $ 65 
10 тер Hard Desk KA WS] Sandstar Controller HAYDEN EN P IBM Pe $200 $135 
wil accept 3 Sandstar modules $1395 $11 vows pee o Sargon lileach $ 50 $ 34 
Quaddek Internal Hard Disks w Controller HUMAN . E. Management or Sues ea $250 $169 
CMB Removable IUS, Easy Writer Il $350 $259 
GMB Fixed EasySpeller |! $100 $ 68 
27MB Fined Mt INY, each $595 $395 
ОНТ are — iDgaphcy $125 $ 95 
KNOWARE, Knoware ts dace putes) NEW % $ 64 
FETREE. Volkswrter L Б $ m $ te 
TAVA-PC IBM COMPATIBLE | | «torus 122 57 Do $45 $309 
i چا ا‎ (амай. July /Aug) NEW $695 $465 
ТАМА.РС, 256%, 2 Hall Height COC 360K Drives, Dusk Control 23 Symphony, ра My ug NEW $200 $135 
ler, Color Graphics Card and UE, Using 1-23 Book $ 15 ; 12 
€ ath no Montor 345 $1995 QUE Uni 23 Bo uo SPECIAL $495. $239 
е wth Amdek Amber Monitor 310 $2575 $2139 MadMerge"* SPECIAL $250 $129 
a with Amdek Green Monitor 3006 $2545 $2139 CorreciStar" NEW $345 $125 
€ wih Amdek Color 1+ Monitor $2724 $2279 ж WordStar ерт 4 Рак SPECIAL $695 $355 
ө wih | Poppy, 10 МВ Hard Disk or are SPECIAL $ 305 $155 
IBM-XT Compabtie by Соту $3995 $2795 MES n P i = 
We tind the TAVA-PC (0 be as compatible with the IBM-PC n 
a te Compaq. Eagle and Columba PC World Apd 1989] | * MICRORIM, Ribase, Senes 4000 $495 $299 
says. "The TAVA-PC strongly resembles the IBM PC in looks Extended Report Writer aw 5150 $ 99 


and opergbon." 


OUR AD барар» TOLL FREE 
üB7 (800) 547-1289 | 
~ a MEMBER ze E |  OrderDesk Hours: GAM to 6PM PST || 
Oregon TOLL FREE Hot Line For information 
(D (850) 451-5151 On Your Order 


(503) 620-3878 i 


Portland: 620-9877 


NO SALES TAX 


Circle 78 for IBM Peripherals. Circle 79 for Apple. Circle 80 for all others. 


DIRECT 
MPEG ASSOCIATION 


SOFTWARE for = 


£ 1984 by Conroy-LaPainte, tny, 


|» Gq hil Rights Reserved 
for HEE C Of XI - “ - 
T y 
РЕКЕ — PRICE CHIP & MEMOR 
MICROSOFT spica 250 605 $ 450 W SPECIALS 
MOUSE SYSTEMS, "cos i Ж $ 195 | 
MAGNUM, PC MasterCard" 1.5364, Multifunction 
S/P/G/CC wrth SoIRAM ™ software whech provides printer 
spooler, RAM dsk & many other funcbons $4995 $3950 
PLANTRONICS 
Color Board & Colormage. IG color, а Раа $ 559 $ 395 
Color Board & Draftsman, 16 оќо, и Рал $ 559 $ 395 
PARADISE, Мру Card NEW $ 595 $ 435 
* Quadink NEWEST VERSION $ 680 $ 480 
Quadboard no RAM, expandto 34K $ 295 $ 215 
Quadboard 64K, expand to IBAKS/PAL $ 395 $ 279 
Quadbcard 256K expand io 384K SPAL $ 675 $ 525 
o Quadboard, 384K S/P/CC $ 7% $ 625 
Quadboard It no RAM, expand p 256K $ 295 $ 215 
Quadboard IL GKexpand o 25K SAL $ 395 $ 265 
Quod S12 * GAK pias senai pot $ 305 $ 26 . 
е Us 
Quad 512 * 256K plus senal port $ 550 $ 420| Prices and availability subject to change. Call. 
Quad 512 * 512K pius senal port $ 8955 $ 625 
—— EE $49 ose. 
* e 0 а ices 
«ане 12 RGB Cobs Wonn s 795 $ 495] ж  9Each, 64K, 200ns, MEMORY CHIP KIT 
adscreen, 17° 968512 Mono Montor $1995 $1595 90 Day Warranty by us 
amm ире: RIO ath 256K $ 689 $ 499 
emm a NEP Rif Plus with 256K $ 665 $ 499 $325 
— Plus $ 395 $ 285 $295 Two oi mors. 
Tecmar ^u Mase Ep м 
Wil ЫК SE ; 369 $ 275 ж ComX Econo RAM ™ 256K BOARD 
Сарот, &AKS/P/CC $ 424 $ 324| Fuly Compatble | Year Limited Warranty by ComX 
К اا‎ I Es 4 a With Fastrak'* RAM Desk Emulator and Spooler Software 
Bosun SPCC brt) $ 195 $ 145 маныы. 8 
TICE scelera PC 8086 + 1280) $ 95 $ 750 
TGPRODUCTS мое 5 5$ 30 Ye MEANS A BEST BUY 
WACO, IBM-PC Mouse $10 $ 69 


-- DIGITAL RESEARCH, 
$ 375 Concurrent CP /M-86"" м / windows $350 $225 
$ 475 CP/M-86'* IPC/X $ 50 $ 40 
папса! Statement 510 $ 69 CBASIC B6'" CP/M8BA $200 $135 
Budget $150 $ 99 Compier CP/M-B6oe PCDOSes) $600 $365 
MONOGRAM, Dollars & Sense $165 $110 Pascal /MT* (CP /M- 86) $400 $269 
MULTIMATE, Multmate $4955 $295 Pascal /MT + CDOS $600 $399 
OPEN SYS, GLARAPPRINV or POsach $695 $429 PL/1 (PCDOS or CP /M-86 each) $750 $499 
e OSBORNE/COMX, & Business, Statistics Access Mngr (PCDOS or CP/M-8&each) $400 $269 
on Disks ye MagrPCDOS or CP/M-8&exch) $500 $339 
Some Common Basic Programs(70ea) $100 $ 69 Speed Prog Pkg (CP/M-B6) $200 $135 
Pracbcal Basic Programs (40 each) $100 $ 69 (15 COBOL KCP/M88 $850 $525 
PBL Persona Investor L1 $145 $ 99 DR 1060-85 (CP/MB& $100 $ 69 
PEACHTREE, Peach Pak (GLAREAP] $395 $239 HAYES, Smartcom Il (Data Сот] $113 $ 89 
Peach Text 5000 $395 $239 | * INSOFT, GraFORTH(arnimated 30 P pap $125 $ 95 
* PERFECT, Perfect Writer" $ 349 Hp MICROSTUF, Crosstalk XW(Dsta Com} $195 $129 
Weiter & Speller, 2 Pak $399 $249 | MICROSOFT, muMath/muSimp $300 $199 
Perfect Féer"" or Perfect Calc, each $ 249 $149 Business BASIC Comp $600 $399 
Perfect Writer, Speller, Filer, Cak (4) $699 $499 Pascal Compsier $300 $199 
SOFTWARE ARTS, IK! Sover $ 399 UM C Compiler $500 $329 
SOFTWARE PUBLISHING.PFSfie $ 140 EI BASIC Compiler $395 $269 
PFSfepoi $125 $ 84 FORTRAN Compiler $350 $250 
PSwie $140 $ 95 COBOL Computer $700 $469 
PfSGaph $140 $ 95 NORTON, € 2.0, ldprograms $ 80 $ 54 
SORCIM, SuperCaic 2 $295 $195 | ROSESOFT, Prokey $130 $ 87 
SSI/SATELLITE рынга TEE CE HOME & EDUCATIONAL | 
Persona WordPerfect $ 195 $149 | ATARI Centpede PacMan or Donkey each $ 35 $ 28 
STC The $300 $195 | EPYX/Auto. Sim., Tempie of Apsha $ 40 $ 29 
STONEWARE, Advanced DB. Master $595 $395 |* ARMONK. Executive Sute $ 40 $ 27 
SYNAPSE, Fite Manager $100 $ 67 | BLUE CHIP. Milonare or Tycooneach $ 60 $ 39 
SYN $250 $169 | ВРІ SYSTEMS, Personal &ccounbng $ 99 $ 66 
T/MAKER, T Maker Ill $275 $169 |+ BRODERBUND, Appie Panic Cor] $ 30 $ 19 
THOUGHTWARE, Met 33% off lst Lode Runner or Serpentine. each $ 35 $ 23 
VISICORP, VisCalc 4 $250 +i CBS, Chas Goren Learn Bridge NEWS 80. $ 54 
VisFide, ViscSchedule or Desktop Plan! $ 300 $199 | COMPREHEN., PC Totor(l.10c 20 ег) $ 60 $ 40 
Vis'Word eth VsiSpell (128K) SPECIAL $375 $265 | CONTINENTAL, Home Accountant Plus $ 150 $ B9 
Ves on Calc (XT Only) $395 $265 | DAVIDSON, Mhe Speed Reader It $ 75 $ 49 
eee | kee ads 
| А ine of Suspended, eat 
UTILITY & SYSTEM NE hx jr or ki, each E 40 $ 27 
* А пк, 13 Dr Thx Pac 
1983 CL SOFTWARE AWARD: MICROSOFT. Flight Smulalor $ 50 5 33 
"Copy II PC ty Central Point Software is stil one of the best] MONOGRAM, Dollars А Sense $155 $110 
software buys of avadable N wil copy more copy protected | ORIGIN, Ultima 11 $ 60 $ 40 
software and later than any other bachup system. Unlike | PBL CORP., Personal Investor $145 $ 99 
other copsers Л makes an exact duplicate of your оспа! and кше —, — /LIGHTNING, 
4 does 100. venficabon of сору Documentabon 15 excelent” Master Type $50 $ 34 
* CENTRAL POINT, 11 PC. Backu 40 30| SOFTWORD SYSTEMS Mutumate 5 495 $295 
* Eme panak RÅM k emake ^ ps 4 SPINNAKER. Snooper Troops {19052} $ 45 $ 35 
| إا لے کن‎ nt i STRATEGIC Ihe Warp fac $ 4 $ 30 
, Ihe Warp Factor 
iive Мели Отеп $100 $ 59| SUBLOGIC Mgnt Messan Andal $ 40 $ 27 


FREE GIFT 


Use of our order forms quaxhes you for a tree 
fiit wth your order Get on our maling hst 
now for order forms, and our пен newsletter 
and sales specials announcement Our 
customers are ajready on our hst 


OURAD : COUPON 


287 


STATE ЯР 


——————wB BAD‏ سے س 


AUGUST 1984 » BYTE 253 


Impressive 
but 
disappointing 


BY ROWLAND ARCHER JR. 


254 


BYTE * AUGUST 1984 


SYSTEM REVIEW 


The IBM PCjr 


he IBM PCjr makes a good first im- 
pression. It is slickly packaged, easy 
to set up and use, and gives an over- 
all impression of quality. It is lightweight com- 
pared to the IBM PC, primarily because of its 
plastic case (the PC's case is metal.) Clearly, 
IBM took some time in deciding how to pack 
the system and guide the first-time user. For 
example, the design of the connectors makes 
it virtually impossible to plug the wrong 
peripheral device into a jack. This is a good 
thing because the jacks, located on the back 
panel, are labeled sparsely. (See the photo in 
the "At a Glance" spread on page 258.) 
The IBM PCir's options are also easy to in- 
stall, requiring at most a flat-blade screwdriver. 
As with the back-panel connectors. you can- 
not plug an option into the wrong mother- 
board connector. | never had to set a DIP 
(dual-inline package) switch or change a 
jumper while installing options, a welcome 
relief from the PC. PCjr's software notices new- 
ly installed options and adjusts automatically. 
On the minus side, the PCijrs plug-in cards 
are wobbly, with no card guides or tie-downs. 
| haven't seen any adverse effects from this, 
but it is unsettling. 


SPECIFICATIONS OVERVIEW 


The PCjr is highly compatible with the [BM PC. 
it uses the same Intel 8088 microprocessor, 
runs the same PC-DOS version 2.1 disk oper- 
ating system. and can use many of the same 
application programs. It comes in two basic 
models and many extra-cost options are avail- 
able. The least expensive model retails for 
$599: it includes 64K bytes of RAM (random- 
access read/write memory), a color-video con- 
troller for use with your TV set, an RGB (red- 
green-blue) or composite monitor, a three- 
voice sound generator, a cordless keyboard, 
and two slots for plugin ROM (read-only 
memory) program cartridges (see photo l}. 

No display device is included in the base 
price. You must either use your TV set, in 
which case you will need the TV adapter; an 
RGB monitor, which requires the RGB monitor 
adapter; or a composite monitor, which re- 
quires a cable with an RCA phono plug at one 
end and the appropriate connector for your 


monitor at the other. 

The enhanced version of the PCjr costs $999 
and includes all the features of the base 
model plus 64K bytes more RAM (for a total 
of 128K bytes). 80-column video display capa- 
bility, and a built-in half-height 54-inch floppy- 
disk drive that holds 360K bytes. Each of 
these is also available as a separate option 
to the base-model PCjr. Additional options in- 
clude Cartridge BASIC (a ROM cartridge in- 
corporating an enhanced BASIC that is com- 
patible with the PC's BASICA). a TV connec- 
tor (radio frequency, or RF, modulator), cas- 
sette recorder cable (IBM does not sell a 
cassette recorder). an internal modem, a ther- 
mal printer, one or two joysticks, a parallel- 
printer adapter, and a keyboard cord that 
replaces the infrared link. 

IBM also announced several new software 
packages concurrently with the PCjr. These 
packages demonstrate IBM's intention to sell 
the PCjr to families and schools; they include 
easy-to-use home applications, arcade-style 
games, and some game-based math pro- 
grams. 


KEYBOARD 


Most reviewers have roundly jeered the PCjr's 
keyboard. | wish І could report that it seems 
better after a couple of months of use, but it 
doesn't. As photo 2 shows, the keyboard has 
widely separated keys with no legends on 
them. The definition of each key is printed on 
the grid between the keys. This lets software 
vendors provide keyboard templates that give 
a label for many keys, as Sierra On-Line does 
for the HomeWord word processor, which I'll 
discuss later. 

Unfortunately, it also means that you have 
to lean over the keyboard or tilt it toward you 
to read the legends. The keys themselves have 
a mushy feel, most unpleasant for touch-typ- 
ing. | get the impression that IBM designed 
this keyboard for children. and perhaps that's 
why | dont like it. 

The: keyboard's cordless feature is of ques- 
tionable value. Besides being one more thing 
to buy batteries for, it is direction sensitive. 
If you put the keyboard in your lap, its signal 
will not reach the system unit (IBM's lingo for 


the main computer box) unless it is pointing 
right at it. If you place the keyboard in your 
lap and sit within the 20-foot acceptable 
distance from the system unit, it is easy to tilt 
the keyboard out of contact with the receiver. 
Contact is also lost if someone or something 
passes between the keyboard and the system 
unit. And if the keyboard sits on a table in 
front of the system unit. being cordless 
doesn't add much. 

The PCir's keyboard has only 62 keys (the 
IBM PC has 83). However. it can produce all 
the PC's key codes through multiple key- 
strokes (see table 1]. For example. on the PC, 
function code 1 is generated by hitting Fl; on 
the PCjr you must first hit the key labeled Fn, 
then the ! key, which is also labeled F1. The 
РСіг Technical Reference manual refers to “the 
62-key keyboard and the 83-key keyboard.” so 
perhaps relief is around the corner in the form 
of an unannounced, full-size keyboard. 

The keyboard is the PCjr's major weakness. 
Alternative keyboards are available already. 
but if you add the price of a keyboard from 
an outside vendor. the PCjrs costs creeps 
closer to that of the IBM PC. 


VIDEO 


The PCjr's video circuitry is an extension of 
the IBM PC color-graphics adapter. Its video 
controller is built into the system mother- 
board, rather than on a plug-in card like the 
PC's, Table 2 summarizes the modes available 
for text and graphics display. In addition to 
having all the PC color card's modes. the PCjr 
has some extended modes: 16 colors in 320- 
by 200-pixel format, and 4 colors in 640- by 
200-pixel format. These give the PCjr an edge 
over the PC in color displays. Note that you 
need the 128K-byte memory option with the 
video-display adapter to enjoy 80-column text 
and the enhanced graphics modes. 

As mentioned before, the PCjr comes with 
outputs for a composite monochrome or col- 
or monitor (RCA jack). an RGB color monitor 
Rowland Archer ]r. (5420 Loyal Place. Durham, NC 
27713) is a manager of software development at a For- 
tune 500 corporation. He holds an M.S. in computer 
science from the Massachusetts Institute of Technology. 


such as the IBM color display. and a connec- 
tor for an RF modulator to drive a color TV 
set. There is no support for the IBM PC mono- 
chrome display. 

Most programs that run on the IBM PC 
color-video card will run on the PCjr video 
controller. However. the two differ in memory 
usage: the PCjr's video memory comes out of 
main-system memory rather than separate 
memory like that of the PC's display-adapter 
cards. Up to 16K bytes is used in the IBM PC's 
graphics modes. so some PC graphics pro- 
grams that run in 128K bytes will not run on 
a 128K-byte PCjr because it has insufficient 
memory. 

For speed, some programs store text direct- 
ly into video memory, the area used by the 
video-controller circuitry to refresh the screen. 
The PCjr's video memory is located at the top 
of user memory. while the PC's color-card 
video memory is at location B8000 hexadec- 
imal. IBM uses a hardware trick to allow pro- 
grams that access this memory directly on the 
PC to function on the PCjr. References to 
B8000 hexadecimal are automatically re- 
directed by the hardware to the PCjr's video- 

(continued) 
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Photo 1: The IBM PCjr is slickly packaged, easy to set up. and gives an initial 
impression of quality. although it may disappoint more demanding users. 
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memory location. No such compatibili- 
ty with the IBM PC monochrome-dis- 
play adapter is provided. so programs 
that access the monochrome display's 
refresh memory directly, with no sup- 
port for the PC's color-display card, will 
not work on РСјг. 

There are a few other minor dif- 
ferences between the PC's color video 
controller and the PCjr's. The PC turns 
color on by default: the PCjr turns color 
off. The PCjr includes a keyboard func- 
tion that shifts the visible part of the dis- 
play left or right to center it on the 
screen (this is especially useful on TV 
sets, which frequently have displays that 
are off center). 


Disk DRIVE 


The PCjr uses a half-height 5 и-іпсһ 
floppy-disk drive that is compatible with 
the IBM PC's. You can freely interchange 
disks between the two machines. The 
drive in my PCjr was manufactured by 
Qume. It is double-sided double-density 
with 360K bytes per disk. 

If you start with the base-model PCjr, 
you can add the disk drive later. Installa- 
tion of the drive is easy: remove the face 
plate covering the disk-drive hole in the 
front panel, plug in the controller board, 
hook up the power and controller 
cables, and snap the drive into place. 

Half-height drives have different tim- 
ing parameters than full-size drives, and 
some software (a very few programs) 
will not function properly on them. In 
particular, copy-protection schemes that 
directly program the disk controller may 
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REVIEW: PCjr 


Table 1: IBM creates all 83 IBM PC keyboard codes with the PCjrs 62 keys. 
Some commonly used single-key sequences on the PC, such as Page Up and Page 
Down (PgUp. PgDn), require two keystrokes on the PCjr. 


IBM PC Key Code 


FI — FIO 
Shift Fl — F10 
Ctrl Fl — FIO 
Alt Fl — FIO 
Ctrl Break 
Ctrl End 

Ctrl PrtSc 

Ctrl Home 
Ctrl Num Lock 
Ctrl PgDn 

Ctrl PgUp 
Shirt PrtSc 
Scroll Lock 
Num Lock 
PgUp 

Pg Dn 

Home 

End 

| 


Numeric keypad numbers 


Numeric keypad - 
Numeric keypad = 
Numeric keypad . 
PrtSc * 


PCjr Equivalent 


Fn then FI — FIO 
Shift Fn then FI — FIO 
Ctrl Fn then Fl — FIO 
Alt Fn then F1 — FIO 
Fn Break 

Ctrl Fn then End 

Fn then Echo 

Ctrl Fn then Home 
Fn then Pause 

Ctrl Fn then Pg Dn 
Ctrl Fn then Pg Up 
Fn then Prt Sc 

Fn then Sc Lock 

Alt Fn then N 

Fn then Pg Up 

Fn then Pg Dn 

Fn then Home 

Fn then End 

Alt / 

Alt ' 

Alt | 

Alt | 

Alt Fn then number 
Fn then - 

Fn then = 

Shift Dei 

Alt . 


cause a program to fail on the PCjr. 
A more bothersome difference be- 
tween the PC and the PCjr is the lack 
of DMA (direct memory access) on the 
PCjr's disk controller. The PC has ОМА, 
which means that the disk controller 
can transfer a block of data from the 
disk to memory without intervention 
from the PC's central processor while 
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Photo 2: The infamous PCjr keyboard features widely spaced keys and legends that are 


hard to read from a normal typing angle. 
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each byte of data is transferred. The 
PCjr's designers saved money by keep- 
ing the circuitry simple and letting the 
main microprocessor handle the data. 
The net result is that, while the disks are 
active, other processing stops. The most 
annoying consequence of this is that 
keyboard type-ahead is ignored while 
the disks are active This probably 
would not bother me if | were not used 
to the fact that ! can type ahead on the 
PC. However, there are times when this 
is annoying. For example. if you use the 
Fn key plus Pause to control the dispiay 
of a disk file, the PCjr frequently beeps 
when you press the key while the disk 
is active. 

The restriction this places on simuita- 
neous communications and disk-drive 
activity is perhaps more severe. You 
cannot download data from a commu- 
nications line (modem or RS-232C роп) 
directly to a disk file, unless your com- 
munications program can notify the 
remote machine to stop sending data 
temporarily while it saves its full buffer 
to disk. 

The PCjr manual warns about a design 
limitation that 1 never witnessed. Ac- 

(continued) 


AT A GLANCE 


Name 
IBM РСјг 


Manufacturer 

IBM Corporation 
POB 1328 

Boca Raton, FL 33432 


Dimensions 

System unit: 13.9 by 11.4 
by 3.8 inches high 
Weight 5 pounds 8 
ounces; 8 pounds 4 
ounces with disk drive 
Keyboard: 13.5 by 6.6 by 
] inches high 

Weight: 1 pound, 6 
ounces with batteries 


Features 

intel 8088 1648-bit micro- 
processor operating at 
4.77 MHz, 64K bytes of 
RAM, 64K bytes of ROM. 
slots to plug in up to 
128K bytes more ROM, 
one RS-232C serial port, 
40-column video output 
for RGB (red-green-blue) 
or composite color 
monitor, or television 
with optional RF (radio 
frequency) modulator, 
single-voice beeper. 
three-voice sound 
generator with external 
audio output, cassette 
port (recorder not sup- 
plied), two joystick inputs. 
and cordless 62-key 
keyboard. 


Software 
Cassette BASIC, tutorial 
disk, and sample disk 


MEMORY SIZE 
0 200 


400 600 800 1000K 


1000 1500 2000K 


$4000 $6000 


Hardware Options 
RF modulator for TV 


connection: $30 IBM PC JR | 19м PC m^ APPLE IIE 
360K-byte disk Е 

drive: $480 
64K bytes RAM/80- 

column video: $140 
Parallel-printer = 

adapter: $99 


Internal 300-bps direct- 
connect modem: $199 


Software Options 
PC-DOS 2.10: 
Cartridge BASIC; 


The Memory Size graph shows the standard and 
optional memory available for the computers under 
comparison. The Disk Storage graph shows the 
highest capacity of a single floppy-disk drive for 
each system. The Bundled Software graph shows 
the number of software packages included with 


drives, a monochrome monitor, graphics and color- 
display capability. a proprietary serial printer port. 
256K bytes of memory (64K bytes for 8-bit systems). 
the standard operating systern for each system, and 
the standard BASIC interpreter for each system. 
Note that the IBM PCjr standard system includes 


Documentation each system. The Price graph shows the list price the maximum of one floppy-disk drive, an [BM 
Guide to Operations and of a system with two high-capacity floppy-disk color monitor, and 128K bytes of memory. 
Hands-On BASIC 
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SECONDS 


SECONDS 


X 


* s c , ә 


ШШ 


| 


labeled on the back of the PCjr. . 


DISK ACCESS IN BASIC 
250 


FORMAT/ DISK COPY FILE COPY 


|^ — em Pc JR 


The graphs for Disk Access in BASIC show how long it takes to write 
a 64K-byte sequential text file to a blank floppy disk and how long 
it takes to read this file. (For the program listings, see "The Chameleon 
Plus; by Rich Krajewski, June, page 327.) The BASIC Performance 
graph shows how long it takes to run one iteration of the Sieve of 
Eratosthenes prime-number benchmark and also how long it takes 
to do 10,000 multiplication and division operations using single- 
precision numbers (see the Calculations results). The System Utilities 
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Connectors for a wide variety of input/output devices are minimally | 


SECONDS 


_ en Рс 


Taking the top off the enhanced IBM PCjr reveals the disk drive and 
controller card, 64K-byte memory add-on card, and power supply. 


BASIC PERFORMANCE 
250 


SIEVE CALCULATIONS 


SPREADSHEET (MULTIPLAN) 
25 


LOAD 


CD APPLE ПЕ 


RECALCULATE 


graphs show low long it took to format and copy a disk {adjusted 
time for 40K bytes of disk data) and to transfer a 40K-byte file using 
the system utilities. The Spreadsheet graph shows how long the com- 
puters took to load and recalculate a 25- by 25-cell spreadsheet where 
each cell equals 1.001 times the cell to its left. The spreadsheet pro- 
gram used was Microsoft Multiplan. Note that because the PCjr has 
only one disk drive, the Format/Disk Copy graph is not applicable 
and File Copy was done to another part of the same disk. 
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Programming in 
Modula-2 

2nd Edition 

Niklaus Wirth 


"Wirth's text on Modula is the defin- 
itive source . . . It is a modestly 
small book filled to the brim with in- 
formation . . . 

"Programming in Modula-2 is 
an essential volume." 

—Journal of Pascal and Ada 
"Read the book—it is well worth 
your time and effort." 

—Zentralblatt fur Mathematik 
Niklaus Wirth, the designer of Mod- 
ula-2 as well as Pascal, presents a 
step-by-step approach to program- 
ming in general, as he explains the 
nuts and bolts of what many consid- 
er the language of the future. 


1983. Cloth $16.95 #12206-0 


Springer-Verlag 
New York 

Berlin 

Heidelberg 

Tokyo 


Circle 286 on inquiry card. 


* BYTE, April 1983 


v P 


Modula-2 for Pascal 


Programmers 
Richard Gleaves 


Describing Modula-2 for those famil- 
iar with Pascal, Modula-2 for 
Pascal Programmers introduces 
concepts unique to Modula-2, ex- 
plains differences with Pascal, and 
defines basic programming facilities. 
A glossary and syntax diagram are 
also included. 


1984. Paper $16.95 #96051-1 


e 
Volition Systems 
P-Code Compilers 


“I've had а [Volition Systems] 
Modula-2 compiler for a 
month now, and I’m still in love.” 
—BYTE 
“Typically the Modula-2 programs 
executed in 80-90% of the time re- 
quired by the comparable Pascal 
program... 
"[The Volition Systems p- 
Code Compiler] is an excellent 


product in virtually every respect.” 


af 


—InfoWorld 
The compiler stops at each syntax 


error in your source code and offers 
you an opportunity to go directly to 
the editor to correct your mistake 


“{ T]he manual is written by Richard 


Gleaves, who is one of the masters 
of the manual writing business. it's a 
delight to read." 


—PC Magazine 


Available for IBM PC (MS-DOS), 
Apple Il/lle, Apple Ill, and Sage Il 
IV. Prices start at $295.00. 


4. 


Logitech Native 
Code Compilers 


"[The Logitech Native Code 
Compiler] comes with System and 
Terminal modules (including source 
code) that allow it to adapt to 
whatever you're running . . . 

“If yov're used to writing Pascal 
programs and yov're interested in 
Modula-2, | recommend the Logi- 
tech implementation." 


—BYTE 


“The execution speed is much faster 
than with an interpreter and file siz- 
es are much smaller than with stan- 


dard compilers such as MS Pasca 


[ 
. 


—Journal of Pascal and Ada 


Available for IBM PC (MS-DOS), 
IBM PC (CP/M 86), IBM 3740 (CP/ 
M 86), and Victor 9000/Sirius (MS- 
DOS). Prices start at $495.00. 


MS-DOS 15 a trademark of Microsoft, Inc , CP/AA-86 it a trodemork 


сі 


Digitol Research, Inc.; IBAA ıs o trademark of (atarmanonal Busi- 


ness Mochines, inc. Apple iy o trodemork of Apple Computer, 


Inc ; Sage ss o trodemork of 


Soge Computer Technology., Volition 


Systems is o trademark of Volinon Systems, Logitech is a rade- 
mark of Logitech, Inc.; Victor 9000 is о trademark of Viclor, Inc 
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REVIEW. PCjr 


cording to the documentation, disk 
errors can occur if you place your moni- 
tor or TV set within 6 inches of the disk 
drive This includes the obvious position 
for a monitor—on top of the PCjr. 
Maybe | was lucky, but | never had a 
problem when I left mine on top of the 
system unit. If you heed IBM's admoni- 
tion, you will find that the PCjr has a 
large "footprint"; i.e., it takes up a lot of 
room on your desk. 


CASSETTE TAPE 

AND ROM CARTRIDGES 

The base-model PCjr supports two 
modes of program loading: cassette 
tape and ROM cartridge. Cassette-tape 
format is compatible with the PC. BASIC 
has commands to save and load pro- 
grams and data files on tape. 

The ROM cartridge is unique to the 
PCjr, and it seems to be IBM's preferred 
method of software distribution for non- 
disk software. Each ROM cartridge can 
hold up to 64K bytes of memory. There 
are two cartridge slots. The ROM in the 
cartridges can be programmed to re- 
place the ROMs in the system unit. This 


means that you can replace the PCjr's 
"personality" with a completely dif- 
ferent ROM-based package. 

The Technical Reference manual gives In- 
structions for programming a ROM car- 
tridge to contain new DOS (disk oper- 
ating system) commands, which will be 
added to the DOS's vocabulary when 
the ROM is plugged in. Cartridge BASIC 
uses this technique. When it is installed. 
the terms "BASIC" and “BASICA” invoke 
Cartridge BASIC, rather than causing 
DOS to look for a file on disk to run. 

When ROMs are inserted or removed, 
the РСјг performs a warm restart se- 
quence. This can be annoying. For ex- 
ample, if you boot a disk that requires 
Cartridge BASIC, you must insert the 
BASIC cartridge. causing the boot se- 
quence to start all over again. On the 
other hand, if you leave the BASIC car- 
tridge in one slot, it will remain available 
to the system, and you can use the sec- 
ond slot for other ROM cartridges. 


SOUND 


The IBM PCjr's built-in sound capabili- 
ties are superior to the PC's. 


Table 2: Summary of video-display modes available on the PCjr. The first group 
contains the IBM PC-compatible modes. The second group contains the PCjr's 


extended modes. 


PC Color-Card Compatible Modes: 
Text Modes Graphics Modes 


The PCjrs sound 
capabilities are superior 
to the PC's, though the 
built-in speaker does 
not handle low notes 
as well. 


There are two ways to produce sound 
on the PCjr. One is like the PC’s, which 
uses a timer chip and a small speaker. 
The PCjr's speaker is a tiny piezoelec- 
tric one: it does not handle the low 
notes as well as the PC's speaker (which 
is not exactly a woofer itself). 

The PCjrs second sound-generation 
method uses a TI (Texas Instruments) 
76496 complex-sound generator chip, 
capable of producing three voices si- 
multaneously. There is also a white- 
noise generator for sound effects. All 
channels can be controlled indepen- 
dently. mixed together. and fed to your 
television speaker, or through an RCA 
jack to any external amplifier (such as 
a spare input on your stereo system). 
Even though there are four sound 
sources in the TI chip, there is only one 
channel of sound output from PCjr, so 
stereo sound is not available. 

Cartridge BASIC supports both the in- 
ternal, single-voice speaker and the ex- 


40 by 25 — BEW 320 by 200 — 4 colors 
40 by 25 — Color 320 by 200 — B&W 
80 by 25 — BEW (1) 640 by 200 — BEW 


ternal, three-voice-plus-noise-channe! 
sound output. BASIC’s SOUND and 


BO by 25 — Color It) 


PCjr Enhanced Color-Video Modes: 
Graphics Modes 

320 by 200 — 16 colors 

it 


640 by 200 — 4 colors 41) 
160 by 200 — 16 colors 


il) These modes require a 128K-byte PCir 


Table 3: A comparison of memory (bits) available for BASIC programs and data in 
the PC and РСјг, given 64K bytes and 128K bytes of RAM. The PCjrs Cartridge 
BASIC is comparable in function to the PC's BASICA. 


IBM PC 
64K byte J28K byte 


61404 62940 
Disk BASIC 23563 60891 
BASICA 13335 60455 
Cartridge BASIC nla п/а 


Cassette BASIC 
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64K byte 
45020 
n/a nia 
nía n/a 
41744 


IBM РСјг 


128K byte 


62940 


59694 


PLAY statements can control each of 
the three voices individually, so suc- 
cessive SOUND statements to different 
voices result in chords. The volume of 
each voice can be controlled over a 
range of 15 increments. The BASIC 
NOISE statement controls the sound 
chips white-noise generator. A creative 
programmer can have lots of fun creat- 
ing some great sound effects and music 
on PCjr. 


BASIC 


The PCjr comes with a version of BASIC 
in ROM just like the BASIC in the PC's 
ROM. This is referred to as Cassette 
BASIC because it uses a cassette tape 
recorder (not supplied) for program and 
data storage. Cassette BASIC has no 
commands to support the disk drive. 
Because the PCir has limited memory. 
(continued) 


"PRIMAGES...DARES 
TO DEFY THE COMMON 
WISDOM BY OFFERING 


A PRINTER BOTH FASTER 


AND LESS EXPENSIVE 
THAN ITS COUNTERPARTS, 
WITHOUT SACRIFICING 


QUALITY.” 


DIGITAL REVIEW,* May 1984 


*For your copy of the complete DIGITAL REVIEW report, attach your 
business card to this ad, and mail to Primages. 


Circle 252 on inquiry card. 


In today's market, if you're going to defy 
the common wisdom, you'd better have an 
uncommon product. 

Like the Primage | daisy wheel printer. 
Uncommon in that it prints letter quality 
manuscripts at a brisk 45 cps in multiple 
languages. Interfaces easily with all leading 
micros and PCs and utilizes patented new 
technology to improve reliability. Yet it costs 
less than printers with less capability. 

And it helps to have an uncommon sheet 
feeder to make full use of the printer's speed. 
Like our PAGEMATE |, a jam-free, trouble-free 
sheet feeder. Designed as an integral part 
of the Primage | system, it too is revolutionary 
in design when compared to other sheet 
feeders. Yet it costs about half as much as 
they do. 

Stop in at your local dealer for a demonstra- 
tion of our remarkable system. 

You'll be uncommonly surprised. 
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620 Johnson Ave., Bohemia, NY 11716 
516 567-8200 
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IBM decided to provide the functions 
of the PC's advanced BASIC (BASICA) 
in the optional Cartridge BASIC, thus 
saving more RAM for user programs 
and data. Table 3 shows the free mem- 
ory available under the various forms 
of BASIC on the PC and PCjr, given 64K 
or 128K bytes of RAM in each machine. 

The PCjrs Cartridge BASIC, like 
BASICA, provides support for disk I/O 
(input/output), graphics, and communi- 
cations. Cartridge BASIC also includes 
some things that are not found in the 
PC's BASICA, such as support for the 
PCjr's built-in sound generator, and the 


enhanced graphics modes. 

Cartridge BASIC includes one com- 
mand that is really a BASIC program. 
Typing TERM loads the program from 
the cartridge and lets you use your PCjr 
as a simple terminal via the built-in 
serial port or optional modem. Nothing 
fancy here—you can set the data rate, 
data bits, parity, duplex, and screen 
width, and issue commands to the in- 
ternal modem. This simple program 
does not save incoming data to disk or 
send disk files down the communica- 
tions line: it doesn't even have a mode 
for logging received data to the printer. 


Table 4: The commands supported by the IBM PCjr's optional internal modem. 
Each command can be typed in full or abbreviated to its first letter. 


ANSWER 
BREAK n 
COUNT n 
DIAL m...m 


Modem goes into auto-answer mode 

Send a break character for n x 100 ms 

Answer after n rings: hang up when dialing after n+3 rings 

Dial a number: may include subcommands to pause for dial tone, 


wait 5 seconds, and switch between pulse and tone dialing 


FORMAT n 
HANGUP 
INITIALIZE 
LONG RESPONSE 
MODEM 

NEW p 
ORIGINATE 
PICKUP 
QUERY 

RETRY 

SPEED o 
TRANSPARENT 
VOICE 

WAIT 

AMIT т..т 
ZTEST o 


Get modem status 
Redial if busy 


Set parity, data bits, stop bits 
Hang up the phone 

Return to power-up state 

Set message length short or long 
Modem carrier generated on line 
Set command character to p 

Set modem to originate mode 
Pick up the phone. voice mode 


Set bps rate to 110 or 300 

Modem commands are ignored and sent through 
Put modem into voice state 

Modem idle until next command 

Send tone pairs m, m, etc. 

Modem test modes 


Note: All commands may be abbreviated to their first letter 


Table 5: HomeWord word-processor commands. 


Print Functions Edit Functions 


See final document 
Print document 
Set first page number 


Copy text 

Erase text 

Move text 

Find text 

Find and replace 


Layout Functions Preset Values 


Align text right 

Align text left 

justify text 

Center text 

Start new page 

Set top, bottom margins 
Set left. right margins 
Set line spacing 
Normal, bold, under- 
lined text 

Headers and footers 


Change tabs 
Save preset values 


Select printer type 
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File Management 


Get document 
Save document 
Erase document 
Merge document 
Convert to/from 
ASCII file 


Make automatic backup documents 
Change top. bottom margins 
Change left, right margins 

Change line spacing 


Select 40- or 80-column screen 


If you get serious about using the PCjr 
for telecommunications, you will want 
a package with more features than this. 


DOS 2.10 


The diskdrive model of the PCjr runs 
PC-DOS 2.10. This version of PC-DOS 
also runs on the PC and PC XT. Prior to 
the time the PCjr was announced, PC- 
DOS version 2.00 was the latest revision 
available. The differences between DOS 
2.00 and DOS 2.10 are bug fixes (un- 
specified by IBM) and support for the 
PCjr's half-height disk drives. According 
to IBM, the head-settling time param- 
eter for DOS 2.00 is too fast for some 
of the half-height drives being installed 
in PCjrs, leading to disk I/O errors. | tried 
running several programs under DOS 
2.00 and never noticed a problem. Even 
so, given IBM's warning. | wouldn't use 
DOS 2.00 on a PCjr for any important 
data. 


JOYSTICKS 


IBM sells an optional joystick for the 
PCjr that works with most of the game 
programs mentioned on the “At a 
Glance” page. It appears identical to the 
joystick made by Kraft Systems. Pro- 
grammers can also use it from BASIC 
with the STICK and STRIG functions, 
which return the joystick coordinates 
and the status of the joystick push- 
buttons. 

You can connect one or two joysticks 
to PCjr. They are smooth-acting and 
comfortable to use. You can set the X 
and Y joystick axes to spring return to 
center or to free float. There is also a 
bias dial for each axis, which can be 
used to adjust the cursor's response to 
movement of the joystick. 


INTERNAL MODEM 


Novation makes the IBM PCjr's internal 
modem, shown in photo 3. This direct- 
connect, 300-bps, autc-answer, auto-dial 
modem is easily installed. It can dial 
with tones or pulses, and it includes a 
cable to connect the modem to a 
modular telephone jack. If you want to 
have a telephone connected to the 
same jack, you must purchase a Y 
modular adapter. 

When installed, the modem is auto- 
matically designated the COMI device 
to BASIC and DOS; the built-in serial 
port is COM2. If there is no modem іп 

(continued) 


The truth about information management: 
Ihe Knowledge Manager 
beats dBASE over 250 ways. 


. the leading seller is no longer the best.” 


You get more from the Knowledge Time (in minutes) to a 
Manager. Relational data manage- 02800 WS Lies 

ment, ad hoc queries (like IBM's LU 
SQL. DS), spreadsheet, math and 

statistics, printed forms manage- 

ment, screen [/O management, *K-MAN VI.05, dBASE п ¥23D. 
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Photo 3: The PCjrs 300-bps direct-connect internal modem option is made by Novation 


and features auto-dial and auto-answer. 


[^s is HomeWord 
The small 


age 
or 80 columns. 


in action.4 


box in the lower right-hand 
corner shows the format of 
once this text has been formatte 


the printed 


The four чаш; DIS to the left of the hox 


are 
FILE, 
E 


You select 


© 
and LAYOU 


moving the ICON select 


pressing the 


Press ESC 


an ICON by hitting 


POEM 1 stand for PRINT, EDIT 


ESC and 
tion box by 


arrow keys. E 


to go to menu 


Photo 4: HomeWord, an easy-to-use word processor for the IBM PCjr, features a text-edit 
area: icons for selecting print, edit, file, and layout functions: and a box containing a graphic 


representation of the current pages format. 


your PCr, the serial port is COMI. Upon 
installation of the modem, this change 
in designation of the serial port forces 
you to reconfigure programs that access 
the serial port. 

Table 4 summarizes the commands 
available with the IBM РСјгѕ internal 
modem. The PCjr's modem commands 
are not Hayes compatible, which is un- 
fortunate given the amount of available 
telecommunications software using the 
Hayes command format. However, the 
commands are simple to use; you can 
enter any command from the keyboard 
by typing Control-N and then the com- 
mand mnemonic. 
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HOMEWORD 


Among the software released by IBM 
for the PCjr is Sierra On-Line's unique 
word processor, HomeWord (see photo 
4). HomeWord is easy to use but ade- 
quate for most home word-processing 
needs. 

The program includes an overlay tem- 
plate for the PCjr keyboard. If you have 
some experience with word processors, 
you can probably figure out how to use 
HomeWord from the template alone. 
Unfortunately, the template is made of 
heavy paper stock and comes folded in 
half. The crease in the middle keeps it 


from lying flat, and it looks like it could 
easily be torn in half from folding and 
unfolding. 

HomeWord has several interesting fea- 
tures. A menu of icons or symbols ap- 
pears at the bottom of the screen. You 
select word-processing functions by 
moving through this picture menu. For 
speed, you also can select most func- 
tions directly through special key 
sequences. 

On most TV sets, you can only display 
40 characters per line and still have 
readable text. A box in the lower right- 
hand corner of the HomeWord screen 
is a shrunken representation of the cur- 
rent page, using single pixels for each 
letter. This box lets you view the shape 
of text on your document's pages in the 
final format. Table 5 summarizes Home- 
Word's commands. 


OTHER APPLICATIONS 


IBM has released four arcade games 
(Mouser, Crossfire, Scuba Venture, and 
Mine Shaft) in cartridge form for the 
IBM PCjr. Disk-based games include a 
couple of adventure games, educational 
games, and an introducation to Logo 
called "Turtle Power: 

| received several other software pack- 
ages to try out on the PCjr. They are 
IBM PC versions, with no apparent 
modifications for the PCjr. Information 
Unlimited Softwares EasyWriter 1.15 
has more features than HomeWord, but 
it seems dry after HomeWord's dazzling 
icons and use of color. Software Pub- 
lishing’s PFS:File and PFS:Report are a 
pair of file-management programs that 
allow you to store, modify, retrieve, and 
report on a database. | also ran 
MicroPros WordStar version 3.30 on 
РСјг with no problems. This WordStar 
accesses the PC's video memory direct- 
ly. apparently using the hardware trick 
mentioned earlier. 


ACCESSORIES 


If pointing the PCjr's keyboard at the in- 
frared receiver is not your cup of tea, 
you can buy a cord to hook the key- 
board to your system unit. The cord is 
a flat cable about 6 feet long. it is not 
coiled, and tends to get in the way on 
the desk. (With cables like this опе, 
maybe cordless keyboards are not such 
a bad idea after all.) 

Another option is a Centronics 
parallel-printer port, compatible with 


the PC's, Photo 5 shows the way this op- 
tion attaches to the side of the PCjr. The 
panel on the right-hand side of the sys- 
tem unit snaps off to reveal a 60-pin 
connector that brings the bus out. The 
parallel-printer adapter snaps onto the 
side, connecting to the 60-pin bus. 

When the installation is complete, the 
60-pin bus is available for the next op- 
tion. The PCjr Technical Reference manual 
states that up to five option adapters 
can be supported. However, power 
usage will be restricted on a machine 
that has all the internal options con- 
nected; only 400 milliamps of +5 V DC 
(volts, direct current) are available on 
the external bus, and the + 12 V DC and 
—6 V DC sources are completely used 
up. 

The way the parallel-printer adapter 
connects to the PCjr foreshadows other, 
more interesting options to come. The 
60-pin bus includes 20 address lines. a 
bidirectional 8-bit data bus, three inter- 
rupt levels (requests 1, 2, and 7), mem- 
ory and I/O read and write signals, and 
miscellaneous clock and timing signals. 
DMA devices (such as disk controllers 
that don't interfere with type-ahead and 
RS-232C data input) can be connected. 
This bus is the key to add-on third-party 
hardware, and several vendors have 
already announced PCjr hardware ex- 
pansions that connect to it. 


INSIDE THE PCjr 


The PCjr's lid is easy to snap off (see 
photo on the "At a Glance" page), but 
there is no power interlock to prevent 
dangerous AC (alternating current) line 
voltages from being present when the 
PCjr's insides are exposed. The switch- 
ing power supply is on the far left. The 
power supply is the trickiest card to in- 
stall in PCjr—it requires mating two easi- 
ly bent pins on the motherboard with 
a connector on the card, as well as in- 
serting the card's edge into a connector. 

To right of the power supply is the 
memory/80-column  video-expansion 
card, which is individually shielded. 
Next is the Novation 300-bps modem. 
And finally, the disk drive controller is 
next to the disk drive. 

Photo 6 shows the PCjr with all its 
cards out and the floppy disk removed. 
The eight chips in the lower left-hand 
corner contain 64K bytes of RAM. 
There is no parity checking bit, unlike 
the PC which includes a 9th-bit parity 


REVIEW: PCjr 


check for every 8 bits of memory. In the 
upper left-hand corner you will see the 
cassette relay, which is a yellow compo- 
nent. To the left of the relay is the tiny 
piezoelectric speaker used for internal 
sound. The large 40-pin chip just below 
the relay is the INS8250 UART (univer- 
sal asynchronous receiver/transmitter) 
chip that controls the serial port. Below 
the 8250 is another 40-pin chip, the 
Motorola 6845 video controller. The 
40-pin chip below that is a proprietary 
gate array used in the video section. 
On the lower right are the covers for 
the two ROM program cartridges. 
Directly above the left-hand slot are the 
two system ROMs. To the right is the 
60-pin system-bus extender (at the edge 
of the PC board). The large chip just to 


its left is the 8088 microprocessor, the 
PCjr's brain. 


MANUALS 


The documentation set is impressive. 
IBM made a real effort to make the 
computer understandable to novices. 
Chapters such as the one titled "Taking 
Control" in the Hands-On BASIC manual 
(jointly published by IBM and McGraw- 
Hill) deal with computer-fear by stress- 
ing that the computer is only a tool, not 
a diabolical machine with a mind of its 
own. 

Hands-On BASIC uses cartoons and 
full-color diagrams liberally to make the 
pages visually interesting. IBM chose a 
little boy named "PC" for the theme 

(continued) 


Photo 5: Some options, such as the parallel-printer adapter shown here, attach to the bus 
connector on the right-hand side of the РС]. 
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Photo 6: The IBM PCjrs motherboard with all internal add-on adapters, disk drive and 
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power supply removed. (See text for a guided tour.) 
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character for the PCjr. He appears in 
some, but not all, of the end-user- 
oriented manuals. 

The Guide to Operations tells you how to 
set up your machine, use the keyboard, 
install options, and run diagnostics. The 
writing style is simple and clear. The 
operations manual includes a keyboard 
tutorial linked to a program in the PCjr's 
ROM called Keyboard Adventure (and 
this keyboard is an adventure). This 
tutorial guides you through the PCjr key- 
board with animated color graphics and 
a three-voice rendition of the opening 
to Beethoven's Fifth Symphony. 

An interactive tutorial program called 
Exploring the IBM PCjr is included with 
disk-drive versions of the PCjr. 

Another introductory program called 
the Sampler provides some sample ap- 
plication programs for the PCjr. It comes 
on a single floppy disk and includes 
some simple BASIC programs, seen in 
menu form in photo 7. 

The Microsoft BASIC manual comes 
with Cartridge BASIC. It is almost iden- 
tical to the manual shipped with the PC. 
Modifications include new PCjr com- 
mands, and references to the PC's disk- 
based BASIC and BASICA are changed 


MOHTHLY 


REVIEW: PCjr 


to references to Cartridge BASIC. This 
is primarily a programmer's reference, 
but new programmers should start with 
Hands-On BASIC, which comes with 
every machine. 

If you buy PC-DOS, you get two 
manuals: one is simply titled Disk 
Operating System, and the other is a small. 
staple-bound book called Disk Operating 
System User's Guide. The first is the ref- 
erence manual for DOS users; the sec- 
ond is a get-acquainted guide for first- 
time users, complete with cartoon char- 
acters meant to ease computer anxie- 
ty. An extra-cost option is the DOS 
Technical Reference manual, intended for 
DOS programmers. One advantage of 
splitting the DOS manual into two parts 
is that each part fits into its binder, in 
contrast to DOS 2.0 documentation, 
which doesn't. The disadvantage is the 
extra cost for the now-optional technical 
manual. This new manual set is used for 
the PC and PC XT as well. 

The Technical Reference manual follows 
the same style as the PC's manual. It 
gives a detailed look at the PCjrs 
design, including schematics and list- 
ings of the ROM BIOS code. IBM obvi- 
ously knows that much of the PC's 


RECIPES 


EXPENSES 


CONNECTOR 


Photo 7: The IBM PCjr Sampler Disk includes a number of BASIC programs 
demonstrating the kinds of applications that are available. Shown here are the selection icons 
for a budget program, recipe file, loan-payment computer, checkbook manager, number game, 


and simple communications program. 
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The PCjrs modem 
commands are not 
Hayes compatible, 
which is unfortunate 
given the amount of 
available 
telecommunications 
software using the 
Hayes format. 


phenomenal success is due to third- 
party software and hardware vendors 
that need this detailed information to 
make additional programs and options 
available for the machine. 


CONCLUSIONS 


The P€jr is impressive in many ways. It 
is also disappointing in some critical 
areas. 

The PCjr's major advantages include: 
IBM PC compatibility; a large software 
base (at least for the disk version of 
PCjr): good graphics, text, and sound 
capabilities; and an excellent documen- 
tation set. The PCjr allows children and 
adults alike to acquire some computer 
literacy while learning to operate the 
machine—and of course, the IBM name 
ensures continued support and ser- 
vice. 

Minuses include the keyboard. a real 
loser; limited expandability from IBM at 
this time (no external disk drive or add- 
on memory beyond 128K bytes total): 
and the price—it's rather expensive for 
a home computer, but with its current 
keyboard, its not meant for business 
use. 

As this article goes to press, new key- 
board and memory options are 
rumored to be pending from IBM. For 
now, | must admit that the PCjr is not 
my choice for a personal computer. It 
may appeal to children and educational 
institutions or to hunt-and-peck typists. 
But if you are in the market for a com- 
puter and decide to buy an ІВМ 
machine, think carefully about buying 
a PC, or at least look at the price of a 
fully expanded PCjr versus a compar- 
ably configured PC. ш 


COMPUTER WARE 


CALL TOLL FREE 4.800-528-1054 


PRINTERS 


тен ть 6 ed 


F-10 Parallel or Serial 
55 CPS Seriel or Parallel ..... . 
6510 Parallel panu 

B50 SP. А 

9510 BCP. 

6510 BPI 


se pteeraer eha 


талічоьрач я 


Daisywriter 2000 W/ABK . . 


Comrex 

CR-2 Parallel or Serial 
CR-2 Keyboard 
1, 


Datasouth - 


ont Ka 
Diablo 


620 


"^" ضا‎ d 


baà4unbasmáadsbhbhabósáaà «= 


BIC ECS/IBM .. prana a> 
Series 3B . , 

Epson 

All Printer Models .. 


Inforunner 
Riteman . | 


IDS 


Prism 132 Color 


Juki 


«е» be wore ei dew en фа на үч %& 


pater ret be һә» ә т 


ee 
ee | 

afont: 
Фрак от 


&à*whdduscóuvca-deuhi 


метав — L5 obe) ааль 


Okidata 


All Printer Models . . 
Panasonic 


афоеох кая beat 


“bese 


фета о е 


Qume 


Computer international 


a» nop 


ewe 


°з 


ave 


аъа а 


a» 


һ. 


. 


Letter Pro 20 Parallel or Serial ,....., 


11/40 WrInterlacê......ı,....,. à 
11/55 Wiloterfaca . 


Silver Reed 

ESPEDO O avaa a ; 
ЕХР500 Parallel ... oF 
ЕХР500 Бала]... 
EXP550 Parallel 
ЕХР550 Serial 
7TOP 

7708 . 


Star Micronics 
All Printar Models ...... 


nmnet. n | n 


Pane nrew eigen 479 
аж $ab»924294€»»448-m»59 


eo ee ee эч 


»*w9À96*" R&Mqueu«-pnpràdaAeM 


МТ 7801. 
Spint ВО .. 


Toshiba 

P1340 Parallel or Serial. 
P1351 Parallel or Serial 
Transtar 

120 Parallel or Sarial 


430 Parallel or Serial... 5,-5.5 ven 
T315 . 


MODEMS 
Hayes 
Smartmodem 300 Baud 


eae. eee ee x 


*--"9?r:-w-- hti 


-asure прочен 


eeepc d ье 


Smarimodem 1200B Baud (BM) 
Micromodem ITE (Apple) 
US Robotics 

212A Autodial . .. Е 
Password 1200. ........ 
IGM PC Modem 


sree 


wipe 


apes 


rensa 


etne- 


Ó әве 


ate 


ee ee » 5л ee ee ee ee ө = 


SANYO * EPSON SYSTEMS 


DUAL DRIVE SYSTEMS SANYO COMPUTER * EPSON RX-80 


SANYO CRT-36 HI-RES GREEN MONITOR e WordStar © CalcStar e Mailmerge 
e InfoStar * SpellStar e MS-DOS (2.11) « Sanyo Basic 


555 System with S 4 499 555-2 System with 


Dual 160K Drives Dual 320K Drives 


SINGLE DRIVE SYSTEMS SANYO COMPUTER * EPSON RX-80 
SANYO CRT-36 HI-RES GREEN MONITOR « WordStar • CalcStar e MS-DOS (2.11) 


e Sanyo Basic 
Single320KDrve S$ 1999 sie corre 391199 


VIDEO TERMINALS COMMODORE COMPUTERS 
ADDS , 5227 Altos 
А-2 Green... $475 1543 Disk Drive $239 All Computer Modals Call 
А-3. l $475 1702 Monitor $239 
Viewpoint 60 .... S489 1526 Printer $274 Eagle 
Viewpoint 90 .... 5859 1530 Datasette (onty w/64) $60 ^e teen Monitor & аш. € 
ri NT... ы а 
Altos T" MONITORS Spirit XL Portable . Call 
comin Amdek NEC 
Qume All Monitors Call РС-8201 Computer . . $465 
ОМТ 102 Green . $519 Princeton Graphic PC-B201A-90 Battery Раск. ТИ | i 
een . . . . S819 PC-82714-01 AC Adaptar ... . .... $17 
ОМТ 103 Amber ........ .s850 Sanyo PC-827 1A-02 AC Абаріег....... S17 
QVT 108 Green А S599 снт-зо Е "T РС-В281А Recorder м ‚589 
QVT 108 Amber $639  CRT36 . Ca 
elevideo Sony All Computer Madels . Call 
910 . S445 
910+. $519  !9'RGB(KXI801A) , $709 Sanyo in $1199 
9n HM EE $1089  MBC-555 System... ..... .... 51499 
924 ,.... oan 5639 Тахап MBC-550-2 System .,... 51390 
925 . $700 12" Amber $125  MBC-5552Syslem ....... 25. $1799 
پا‎ m Zenith 1150 System W/5000 Printer .... $1599 
BOOA (User Station) | 5989  ZVM-?22Amber ... 595 Televideo 
Personal Terminal . $385 2VM-123Green S95 во2н - $4285 
ZVM-124 . $129 ‚ЗР rS, $1765 
Wyse | ZVM-133Color/RGB .. .. $410  e03H.. 52850 
T 2956 2VM-135 Color/RGB W/Audio $489 808/20 . ........ ........... S4640 
100 W/14 Inch Screen - .. 5679 DISK DRIVES DEL. Ss he, OP 51539 
300 ..... : $999 Rana Zenith | 
Zenith Elite | $215 2-150 Single Drive . Save oe 
2.90 .. ......... S609 Еме 5345 Z-150 Dual Drive . ——€— Save % 
1 | «ань a 2-160 Single Drive  . MESES ce at Save 25% 
m ETTES P а v 5308 2-160 Dual Drive ...... ........... Save 25% 
MD-1 (Qty 100) $175 
MD-2 (Qty 100) , $275 
Scotch 
5% SS/DD (Oty 100) . $200 
5% 05/00 (Qty 100) ....... $245 
Elephant Walkman Video Recorders 
5X SS/DD (Qty 100) .. . er. FM/Stereo Cassette (WM-F10) $119 Beta Video Recorder (SL2300). . . S419! 
5X DS/DD (Qty 100) S218 || siereoCassette. 585 Beta Video Recorder w/Remote(SLS0]. $519 
QUADRAM | Watchman Beta Movie 
Quadlink S449 AM/FM Stereo TV (FD30A). .. $239 Beta Movie Camera (BMC-110K) , $1329 
Quadboard 256K (Expands to 384K). s469 |j 38 ™ $179 


Quadboard II 256K (Expands to 384K) . $469 


Order Line: 1-800-528-1054 
Order Processing & Other Information: 602-954-6109 


COMPUTER 


2222 E. Indian School Rd. 
Phoenix, Arizona 85016 


Store Hours: Mon-Fri 10-5:30 Saturday 9-1 
Order Line Hours: Mon-Fri 8:30 -5:30 Saturday 9-1 mum = E 


Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer's warranty. Please add 
$8.00 per order for UPS shipping. Prices & availability subject to change without notice. Send cashier's check or 
money order...all other checks will delay shipping two weeks. 


OATYOLY utreurjog otl 


All he could do was hit. 


And the Babe's fans loved him for it. 
Doing one thing very well has its 
rewards. Some people make history. 
some set records. Some win hearts. 

Multimate International. In a brief 
18 months, a growing “fan club” of 
users has made us one of the leading 
software companies in the world. The 
object of their affection: Multimate, 
the program that put the power and 
speed of a Wang" dedicated word 
processor into the IBM® PC. 

We've carved a niche in office 
automation. By committing ourselves 
to word processing for the IBM PC and 
most plug compatibles. By making 
sure that Multimate interfaces well 
with other data management 
products. By developing a program 
that will allow users to convert Wang 
files to the Multimate format. By 
looking beyond what word processing 
is. And seeing what it can be. 

Multimate International. We've 
come a long way in a short time by 
being very good at what we do. We 
intend to keep it that way. 

To find out more about Multimate, 
the word processor, and Multimate 
International, the company, call 
Jordan Caswell at 1-800-243-3142. 


M ultimate We're putting our reputation into words. 


IBM PG is a registered trademark of International Business 
Machines Corporation. 


Wang is a registered trademark of Wang Laboratories. 
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SYSTEM REVIEW 


The Sanyo MBC-550 


as the main unit. This outlet lets you turn on 
your system and display with one switch. 


| n January, | read a classified ad that went 


An 


something like this: 


FOR SALE: Computers, 
. Inexpensive 128K memory, double-density MONOCHROME AND/OR 
MS-DOS disk, MS-DOS and IBM COLOR DISPLAY 
oe a wn i, ale Se compatible. $995. The MBC-550 comes out of the box capable 
computer | had been regularly reading the classifieds of driving both monochrome and RGB (red- 


green-blue) displays. As a matter of fact, it can 
drive one of each at the same time. The for- 
mats of the two displays are the same. The 
basic video signals are generated for the RGB 
display and auxiliary circuitry converts the col- 
or signals to monochrome signals. Table 1 
shows the eight pixel values and their color 
and monochrome attributes. Figure | shows 
the pin-outs of fhe RGB socket. 

The character-display format is 25 lines by 
80 columns; for pixels, it's 640 horizontal by 
200 vertical. Both graphics and text may be 
displayed at the same time. Each character is 
an array of 8 horizontal by 8 vertical pixels. 
In ROM (read-only memory), 256 characters 
are stored, and the lower 127 are standard 
ASCII (American National Standard Code for 
Information Interchange). The ASCII character 
set is pleasing to the eye, with lowercase 
descenders. | can distinguish no difference 
between the Sanyo ASCII characters and 
IBM's. The COLOR command in BASIC lets 
you display text in any character/background 
color combination. 

Other BASIC graphics commands include 
LINE (draws a line between any two points on 
the screen), CIRCLE (draws circles, ellipses, 
and arcs anywhere on the screen], SYMBOL 
(puts the standard characters on the screen 


for three years and knew this price was a typo. 
The correct price must be $1995 or $2995. | 
decided to call anyway, hoping that $1995 was 
right. The salesman told me that $995 was the 
correct price. "What's wrong with it?" went 
through my mind. 

"What's wrong with it?" seems to be the 
reaction of all my friends and classmates upon 
first hearing the price and the features of the 
Sanyo MBC-550 series. Because attending col- 
lege means paying to work instead of work- 
ing for pay (leaving little money for buying a 
computer), | went to have a look at the 
MBC-550 and the two-disk MBC-555. What 1 
found made me an owner the next day. 

[Editors Note: We've included two text 
boxes that provide additional insight into the 
Sanyo MBC-550 and 555. James G. Droppo 
Jrs "The Double-Drive MBC-555" is on page 
278. John Unger and Jeffrey Phillips discuss 
"Sanyo MBC-555/[BM PC Compatibility" on 
page 276,| 

The cabinet measures 15 inches wide, 4% 
inches high, and 14% inches deep. At first 
glance the cabinet looks a lot like a videodisc 
player. It has a smooth silver surface with air 
vents running across each side and a single 
power switch on the front. The keyboard case 
has the same finish as the cabinet, and the 
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keys are two shades of grey with white letter- 
ing. A black coiled cable connects the key- 
board to the cabinet. The cabinet contains a 
fan, which I didn't discover until several days 
after purchasing the system: the fan is virtually 
silent. The floppy-disk drives are also very 
quiet, with only the occasional click as the 
read/write head changes tracks. 

The cabinet has positions for two floppy- 
disk drives. In the basic MBC-550 setup (one 
drive), the second drive position is occupied 
by a handy disk-storage box, which can hold 
12 disks. On the rear of the cabinet is a 
grounded outlet that is on the same switch 


in any magnification and four orientations), 
PAINT (fills an enclosed area with a specified 
color), PSET and PRESET (colors and uncolors 
specific pixels), and GET and PUT (stores an 
area of the display into a numeric array and 
places a numeric array in a specified area of 
the display). 

Display memory is set at cold boot to the 
highest 16K bytes available. Altering a value 
at 1/O (input/output) address hexadecimal 10 
changes the display memory block. 


KEYBOARD 
The MBC-550 keyboard (see photo 2) is ar- 


ranged in the regular QWERTY format with 
one slightly annoying exception. The Shift keys 
at lower left and right are moved farther away 
from the bottom row by the addition of an « > 
(angle bracket) key to the left and an * 
(asterisk) key to the right; a jab for the shift 
key that falls short results in a < or *. Two 
Shift-Lock keys are situated on either side of 
the space bar. The Caps lock is on the left and 
the Graph lock is on the right. Each lock key 
has an embedded red LED (light-emitting 
diode) to indicate activity. 

The keyboard has a very nice feel for touch- 
typing, with the home keys (F and J} more 
deeply dished to mark the position of the 
home row. The keyboard also has two adjust- 
able legs to let you tilt the keyboard to your 
Own tastes. 

In addition to the OWERTY keypad, there 
are five function keys arranged vertically along 
the left side of the keyboard and a combina- 
tion numeric/cursor-control keypad on the 
right. The function keys are programmed from 
BASIC with the KEY command. 

The numeric/cursor-control keypad is a stan- 
dard numeric keypad with =, *, —, +, ., and 
Return keys. Eight of the ten numeric keys can 
also serve as cursor-control keys. (Numeric key 
functions are shown in table 2.) A BASIC Break 
key (Control-C) is in the upper right corner of 
the numeric pad, out of the way but not inac- 
cessible. A hardware processor reset switch 
is recessed on the left side of the keyboard. 

The keyboard communicates with the com- 
puter in ASCII at 1200 bps (bits per second) 
with even parity, 8 data bits, and 2 stop bits. 
When a character is pressed while the con- 
trol key is down, the character is transmitted 
in parity error. The keyboard has automatic 
repeat on all keys after approximately one-half 
second. 


PROCESSOR 


The MBC-550 uses the 1648-bit Intel 8088 
microprocessor and an 8288 bus controller. 
The MBC-550 also has a socket for the 8087 
Bill Sudbrink (5100 Barto Ave., Camp Springs, MD 
20746) is majoring in computer science at the Univer- 
sity of Maryland, College Park. 


mathematics coprocessor and is configured 
to take advantage of it. 

The 8088 in the MBC-550 runs at 3.6 MHz, 
more than i MHz slower than the IBM Per- 
sonal Computer (PC), which runs at 4.77 MHz. 
This speed difference shows in the process- 
ing benchmarks on page 274. 

There is no question that Sanyo sacrificed 
speed in order to cut production costs. In my 
experience with computers, however, process- 
ing speed is really of importance only when 
dealing with real-time applications such as 
graphics animation. In these applications, a 
slow system usually results in poor graphics 
animation. The simple BASIC test program in 
listing 1 shows that the MBC-550 is capable 
of quick, smooth animation. 


MEMORY 


The Sanyo comes with 128K bytes of 4164 
dynamic RAM (random-access ‘read/write 
memory) soldered to the main board, which 
has sockets for another 128K bytes to bring 
the system total to 256K bytes. The last ad- 
dressable 16K bytes of memory, FCO00 to 
FFFFF (hexadecimal). contain the system 

(continued) 


Photo 1: The Sanyo MBC-550. 
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REVIEW: SANYO 


ROM. The ROM contains, among other 
things, the floppy-disk bootstrap, the 
keyboard decoding. and the character 
images. The system uses no memory 
parity checking, so each 64K-byte up- 
grade requires only eight 4164 chips. 

The documentation seems to indicate 
that memory expansion is limited to 
256K bytes. Although there are no card 
slots in the MBC-550, the address and 
data buses and all of the memory and 
ИО signals are available through a 
62-pin header on the processor board 
(see table 3). In the schematics, this 
header is noted only as an "external 
port.” Interestingly, pin 30B, labeled CLK 
(clock), receives a signal referred to on 
the schematics as “OSC IBM BUSS'" 
Maybe there is an IBM-compatible card 
cage in the future, 


DISK DRIVES 


Sanyo now supplies only 54-inch, 
single-sided, double-density disk drives 
with the MBC-550 series. In the 
February 1984 edition of Sanyo Newslet- 
ter, a short paragraph mentions that the 
EDH511 10-megabyte hard disk is avail- 
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(INVERTED) (INVERTED) 
GROUND 


Figure 1: The pin-out of the MBC-550 rear-panel RGB receptacle. 


Table 1: The eight pixel values for color and monochrome displays. 


Pixel Value Color Display Monochrome Display able for the MBC-550, but at this writ- 
| ing my local dealers have not heard any- 
1 a _ ыа thing about the new disk. Double-sided 
2 green medium intensity disk drives are also said to be on the 
3 light blue high intensity Way. 
: "m. 3 kap ne d The Sanyo-supplied drives use regular 
: i inn E M soft-sectored disks with a formatted 
7 white blink low/high storage area of 160K bytes under MS- 


DOS 1.25. Regular MS-DOS formatting 
is used, and the disks are transportable 
among various MS-DOS machines, in- 
cluding the IBM PC. The version of MS- 
DOS supplied with the MBC-550 sup- 
ports from one to four drives. As І men- 


Table 2: Normal (unshifted) and shifted functions of the numeric keypad. tioned before, the drives are pleasing- 


ly quiet. 
While Sanyo may be slow in produc- 
Cursor Control Keypad ing hardware options for its computer, 
(unshifted) (shifted) other firms are not. Two dealers in the 


Maryland suburbs of Washington, DC., 
are offering double-sided, double- 
density disk drives and MS-DOS 2.0 for 
the MBC-550. Prices are less than $250 
for the drive and DOS (disk operating 
system). The double-sided drives are 
also MS-DOS standard, and they dou- 
ble the formatted storage area to 360K 
bytes under MS-DOS 2.0. [Editor's 
Note: At press time, we learned that 
MS-DOS version 2.11 is now available 
for the MBC-550.] 


linefeed 
not used 
page down 
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AT A GLANCE 


Name 
Sanyo MBC-550 

à 
Manufacturer 4 


Sanyo Business Systems 
Corp. 

Computer Division 

51 Joseph St. 
Moonachie, Nj 07074 
(201) 440-9300 


Slze 

15 by 144% by 4% inches; 
keyboard. 17% by 6% by 
1% inches 


Processor 
8088 1648-bit at 3.6 MHz 
with 8288 bus controller 


Memory 
128K of 4164 dynamic 
RAM; expandable to 256K 


Mass Storage 

One or two 160K 5&-inch, 
single-sided, double- 
density floppy-disk drives 


Display 

25 rows by 80 columns: 
color (RGB) or mono- 
chrome 


Keyboard 

Detached OWERTY with 
five function keys and 
numeric pad 


Software 

MS-DOS 1.25, Sanyo 
BASIC, WordStar, CalcStar, 
EasyWriter 


Options 

RS-232C serial port ($100), 
Apple joystick, 8087 math 
coprocessor, 64K RAM 
expansion ($120). 
monochrome monitor 
($199), color monitor 
($749), double-sided disk 
drive ($499) 


Documentation 
Operator's guide, 287 
pages; software guide, 492 
pages 


Price 

MBC-550 (one drive), $995: 
MBC-555 (two drives, Mail- 
Merge. SpellStar, and Info- 
Star), $1495; with monitor 

and serial port, $1795 


MEMORY SIZE 
o 200 400 600 800 


| 64K/126K 


BUNDLED SOFTWARE 
о 2 4 


BEEN sanyo мас-550 


| LLL 


{ 150K/320K 


| 140k/280K 


$8000 


[7] APPLE ДЕ 


The Memory graph shows the standard and op- 
tional memory available for the computers under 
comparison. The Disk Storage graph shows the 
highest capacity of a single floppy-disk drive for 
each system. The Bundled Software graph shows 
the number of packages included with each system. 
The Price graph shows the list price of a system 


with two high-capacity floppy-disk drives, а mono- 
chrome monitor, graphics and color-display capa- 
bility, a printer port and a serial port, 256K bytes 
of memory (64K bytes for 8-bit systems), the star- 
dard operating systems for each system, and the 
standard BASIC interpreter for each system. 
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2000K 


$10,000 
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The rear = 0 of the Sanyo MBC-550. Note the parallel printer connector. 


DISK ACCESS IN BASIC 


SECONOS 


WRITE 


SYSTEM UTILITIES 


SECONDS 


FILE COPY 


BE sanyo 


FORMAT/DISK COPY 


The Disk Access in BASIC graph shows how long it takes to write 
a 64K-byte sequential text file to a blank floppy disk and how long 
it takes to read this file. (For the program listings, see "The Chameleon 
Plus” by Rich Krajewski, in the June BYTE, page 327.) The Sieve bar 
shows how long it takes to run one iteration of the Sieve of 
Eratosthenes prime-number benchmark. The Calculations bar shows 
how long it takes to do 10,000 multiplication and division operations 
using single-precision numbers. The System Utilities graph shows how 
long it takes to format and copy a disk (adjusted time for 40K bytes 
of disk data) and to transfer a 40K-byte file using the system utilities. 
The Spreadsheet graph shows how long the computers take to load 
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The inside of the Sanyo MBC-555. Note the two "foris drives at the 
top (front) and the lack of expansion slots. 


BASIC PERFORMANCE 


SECONDS 


SECONDS 


RECALCULATE 


LOAD 
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and recalculate a 25- by 25-cell spreadsheet where each cell equals 
1.001 times the cell to its left. The spreadsheet program used was 
Microsoft Multiplan. 


Note that in the tests of BASIC disk access for the Sanyo, the test 


file was written to and read from the default (ie. nonblank) disk. Sanyo 
BASIC apparently cannot access other disk drives, In the spreadsheet 
test on the Sanyo, CalcStar was used. The standard 25 by 25 spread- 
sheet could not fit into memory. A 25-column by 17-line spreadsheet 
was used and the times were extrapolated to 25 lines. 


NETWORK 


WHOLESALE +8% PRICING 
OUR 400 PAGE CATALOG OF 20,000 COMPUTER PRODUCTS 
12 TO 21 DAY SOFTWARE RENTALS, AT 20%? 
FOR NETWORK MEMBERS ONLY! 


Listed below are just a few of the over 20,000 products available 
at our EVERYDAY LOW PRICES! All software below is priced in 
IBM-PC format. The NETWORK carries software for IBM, 
Apple, CP/M, Kaypro and over 50 other popular systems. 


For as little as $8 per year you can join the 
thousands of value wise buyers who have 
saved more than $8,000,000 on 25,000 or- 
ders in just the last six months and re- 
ceived these 15 unique benefits: 


Wholesale + 8% Pricing 

Our 400 Page Catalog—Over 20000 Products 
In-stock Delivery On Popular Products 
Experienced Sales Consultants 

Add-on Quantity Discounts 

Free Technical Support 

12-21 Day Business Software Rentals (optional) 
12-21 Day Game Software Rentals (optional) 
Special Savings Newsletters “The Printout” 
Discount Book Library—Over 1000 Titles 
Membership Referral Bonus 

Corporate Accounts 

Software Publishing Assistance 

Membership Refund Guarantee 

10 Day Hardware Return Policy 


CALL TOLL FREE 
1-800-621-S-A-V-E 


in illinois call (312) 280-0002 

Your Membership Validation Number: B391 
You can validate your membership number and, If 
you wish, place your first money-saving order over 
the phone by using your VISA, MASTERCARD or 
AMERICAN EXPRESS. Our knowledgeable service 
consultants are on duty Mon-Fri B AM to 7 PM, SAT 
9 AM to 5 PM CST. 


PERSONAL COMPUTER NETWORK 
320 West Ohio 

Chicago, Illinois 60610 

Call now...Join the PC NETWORK and start saving today! 


GAMES & EDUCATIONAL SOFTWARE 


(Please add $1 — ihrer handling for each tille ordered from below.) 


holesale 

Sierra On-Line Frogger 
Sierra On-Line Crossfire 
SubLogic Night Mission Pinball 
Spinnaker Alphabat Zoo 
Spinnaker Deita Drawing 
Spinnaker FaceMaker 
Spinnaker Hey Diddle Diddle 
Spinnaker KinderComp 
Spinnaker Rhymes & Hiddies 
Spinnaker Story Machine 
Spinnaker Most Amazing Thing 
Virtual Combinalics Micro Cookbook 


Avant-Garde Air Traffic Controller 

Bluebush Chess (Your Toughest Opponent) 
Broderbund Loda Runner 

CBS Goren-Bridge Made Easy 

Epyx Temple of Apshai 

Infocom Zork i И, or fy 

Infocom Deadline, Witness or Suspended 
Microsoft Fight Simulator 

Orion JBird (OBert Look Alike) 

Orion PCMan (Great Pac Man} 

Scarborough Maslertype 27. 
Screenplay Asylum (works with mono card foo) 1$. n 


BUSINESS SOFTWARE 

(Please add $2.50 shipping and handling for each titie ordered trom belàw.) 
ATI How to use Multi/:Mate 42.00* MicroRim ABase 4000 
ATI How fo use Microsoft: Word Microsoft C Compiler 
ATI How fo use Lotus 1-2-3 Microsoft Word with Mousa—tLniesr Varzi 
Ashton-Tate DBASE iii Microsoft Multiplan 
Ashton-Tate Framework Monogram Dollars & Sense 
Ashton-Tate Friday! А Oasis "he Word Plus 
Central Point Copy I! PC Rosesolt Prokey Version 3 
Conceptual instruments Dosk Organizer Satellite Software WordPerfect 
Digital Research CP/M-8 e Soticratt Fancy Fonts 
Digital Research DA L Sotistyie SET-FX 
Digital Research Pl // Corm: Software Publishing PFS: File 
Funk Software Sideways Software Publishing PFS: Report 
Harvard Harvard Project Manager Software Publishing PFS. Write 
Hayes Smartcom lf Software Publishing PFS. Graph 
Human Edge The Management Edge Sorcim Supercalc 
Human Edge The Sales Edge SPI Opén Access 
Lotus Development / otus 1-2-3 Verbatim Disk Drive Analyzer 


HARDWARE 
handling charges found in italics next to price} 


MULTIFUNCTION CARDS, 
Apparat 512K Memory Board with ОК 
Apparal Combo I! w/ser/par/game/ 123.00" 
clack/stwr 
AST Six-Pack Plus min OK 205.00* 
AST aor ms H with OK 
AST (/O Plus I! 
Quadram !/mproved Ouadboard 
384K with OK 
Tecmar Captain Mullilunciton Card 


with ОУК 
PRINTERS 
Comrex/Brother CH-i! 13CPS LQ Printor HE pos 
gale ا‎ Нн Typewnter Каубовго 
for 1 


Wholesale 
21,00* 


(Please add shipping and 


COMPLETE SYSTEMS 
Apple Macintosh Base System 1,810.00" (39. 70) 


Eagle Deskiop PC ang Spirit Portables CALL 
ge JBM PC 2 DSDD Floppy Drvas/Color — 1,940.00* (48.00) 
Card/Mono Monitor 
pe IBM Hard Disk 1 Floppy/T0MDb Hard — 2,875.00* (62.00) 
Disk/128K ‘Color Card/Mono Monitor 
Sanyo MBC 550 "Lowest Cost MS- 710.00“ (75.00) 
1.710.00° (36.95) 


DOS Systeam” 
Tava Complete IBM compatable 
(128K/Color Card/Mono Mon/2 drives 
Tazas Instruments Professionat CALL 


DISK DRIVES x CONTROLLERS 


200.00" 
п 


gem рш катыр иншә t NN ml. шаа ише шшш d quin n ur иын БИРН 


Cogito 1/2 H1 Low Power 10 820.00” (18.00) for CR 
Winchester W/IBM aes d Epson ЯХ-80 
c IBM FIOR Olek Controller 105.00" (2.50) Epson FX-B80 
Maynard WS 860.00" (18.00) 


Diah with Sandstar Multi Function Card Epson L01500 


Comrer/ Brother Cut Sheel Feeder 
ЯТ. 


500.D0* (14.35) 


PC NETWORK • MEMBERSHIP APPLICATION 


YESI Please enroll me as a member in the PC NETWORK" and rush my 
catalog featuring thousands of computer products, all at just 8% above 


1 TOMB internal Hard Epton FX-100 
960.00" (20 75) DEALER WHOLESALE PRICES. t will also periodically receive "THE 

4 PRINTOUT”. a special up-date on merchandise at prices BELOW even 

those in my wholesale catalog. and all the other exclusive, money-saving 

services available to Members. 391 


| ат under no obligation to buy anything. My complete satisfaction is 
guaranteed. Please check ( ) al! boxes that apply: 
Basic Membership Special V.I.P. Membership* 
O One-year membership for $8 OD One-year membership for $15 
Two-year membership for © Two-year membership for $25 
$15 (SAVE $1) (SAVE $5) 
CJ Business Software Rental Û BOTH Business and Game 
Library for $25 add'l. per Software Rental Libraries for $30 
year—with 12 day rentals add'l. per year—with 21 day rentals 


ALL 
21,00" (7 00) 
m NEC 2050 20CPS Latter Quality Printer 765.00" (16,53) 
185.00° (250) =" МЕС 3550 33CPS Letter Quatity Printer 1,460.00" (37 54) 


Maynard WS-2 same as WS-T but with Epson /8M-to-EPSON Parallel Cable 
ксл АШ 
y r'Se 
m» Panasonic На! ht DSDD Drive Pair 
Qume Half Height OSOD Drive Pair 


275,00° (6.92) Okidata ML84P 200CPS 132 Co! 

350.00* (7.00) Okidata ML92P 160СР5 80 Co! Printer 

(Sama as used on IBM Portable) m» Okidata ML93P 180СР$ Wide Platan 590.00" (15.00) 

p= Tandon اا‎ M Height e Оте 188.00" (4. М. Реса: 2410P Pacemark 350CPS 1,850.00" (60.00) 
Tallgrass 20MB External Hard Disk — 2,800.00" (46. 

Its aim ЖЕЗ ere E EIE 13 

Р. * (7, ume Sprin er Qua 
bagre iei oman) eee dE 
Texas AQ wr Te * f 
АН chips guaranteed for Ше. e» Toshiba P-7351 169/100 CPS Oral’ 1,200.00“ (32.00) 
43.20* (1.00) 


84K re i ale. | Kits e Chips) LQ Printer 
84K Dynamic Ram Chips (Each) 4,80* (1.00) VIDEO CARDS 
gp» Amdek MA! Card 


MODEMS | 
Anchor Mark Xi LOWEST PRICE 1200BPS 230.00* (5.00) r Hercules Monochrome Graphics Card 
HAYES COMPATABLE EXTERNAL MODEM! Poranna TO yah ҮЙ aah 


720.00" (76.00) 
395.00" (855) 


310.00* 
200.00" 
CALL 


` *VIP members receive advance notice 
Hayes Smarimodem 12008 with SUR" (250) | CO Moo ce — PE Library for $10 аба"! per year оп limited quantity merchandise specials 
maricom it Quadram Quadcolor i Color Card 170.00" 

Hayes Smartmodem 12008 without 299.00° (250) ӨчаЧгат Quadvue Mono Card 210.00 © Bill my creditcard: Г) VISA O MasterCard O American Express 

0% Nido) мо 
пар араан d ا‎ ecl 16:20) STB Clock Option for Graphix Plus 30.00" (1.00 ee 

1200B8PS External) " ACCESSORIES AND SUPPLIES m Ч 

гапа Мате iskettes 
MONITORS Guaranteed for Lita! Exp. Date 


p= Amdek Video 300G Composite Green mo. year 
e» Amdek Video 300A Composite Amber 


z-Amdek Video 310A IBM Type Amber 


Curtis PC Pedestal li 54.00" (3.00) 
Keylronic KB5151 Doluxe IBM Keyboard ux n" 00) 


WP Printer Paper 2600 Sheets 00* (10 00) О Check or money order enclosed for $ 


е» Amdek Color i+ RGB Color Microfine París (Invisible when torn) Name 
Princeton MAX-12 IBM Mono. PC NETWORK Members pay just 8% above the 
Princelon - ono E embers pay [us * 
Princelon SR-12 Ultra High Res RGB wholesale price, plus shipping. All prices reflect a 3% Address Mum 
Taxan 210 Combo RGB/Composite cash discount. Wholesale prices fluctuate rapidly all C State ——— 
Taxan 420 Super High Res RGB Monitor 400.00" prices in this issue have been prepared 80 days in ity 


Zenith ZVM- 123 Groen High Res 76.00* 
(Consumer Reports Rated Best Buy!) 


Advance. Please call (or latest prices. Minimum 


shipping 2.50 per order, Telephone ( 1 
My computer(s) is: O IBM PC О Apple I О TRS-80 O Kaypro 


O Other 


tRENT BEFORE YOU BUY—Members are eligible to join The NE TWORK's Business and — Software 
Rental Libraries and evaluate products for а full 12 (Regular) or 21 (VIP) days lo see if i! meats your 
neads. And The NETWORK's rental charges are far less than other soitware rental services —JUST 20% 
OF THE MEMBER WHOLESALE PRICE. 
Hardware prices highlighted by Sw. reflect recent major price reductions 


Circle 241 on inquiry card. 


Signature 
(Signature required to validate membership) 
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REVIEW: SANYO 


Sanyo MBC-555/IBM PC 
Compatibility 


Bv JOHN UNGER AND JEFFREY PHILLIPS 


s scientists, both of us have done 
extensive programming in the 

work environment on mainframe 
computers and minicomputers using 
FORTRAN and PL/I. However, our home 
computing needs are different and in- 
clude program development, word pro- 
cessing, and remote communications 
with minicomputers at the office. When 
we purchased identical Sanyo MBC-555 
computer systems, we had no great illu- 
sions concerning IBM Personal Computer 
(PC) compatibility. Dealers had informed 
us that the Sanyo would not run IBM soft- 
ware requiring graphics and might not 
run other IBM software. Documentation 
was known to be poor. Nevertheless, the 
attractions of the low cost, bundled word 
processing, database, BASIC software, 
graphics, and IBM compatibility (in terms 
of disk format, microprocessors, and 
operating system) were too good to pass 
up. If public-domain software developed 
for the IBM PC could be adapted for use 
on the Sanyo, then so much the better. 
We first ran the MicroPro (WordStar, 
etc) апа 1.U.S. (EasyWriter) packages 
bundled with the MBC-555; we found 
them to be completely installed for the 
Sanyo system, and everything worked 
flawlessly right out of the package. Work- 
ing with WordStar was somewhat discon- 
certing at first. though. Because of the 


SERIAL COMMUNICATIONS 


The MBC-550 does not come with a 
built-in serial port. The optional serial 
board, which costs $100, can drive 
either a modem or a printer and is com- 
pletely under software control. Trans- 
mission rates can be varied between 
110 and 4800 bps but not by BASIC. 
Sanyo includes in the users guide a 
BASIC routine to alter the data-trans- 
mission rate: however, due to rather 
temperamental timing, the BASIC rou- 
tine does not work. The assembler rou- 
tine in the guide works perfectly. The 
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way the Sanyo writes to the screen, using 
the scroll feature (Control-QZ} to review 
text is difficult to adjust to; the text does 
not scroll smoothly and appears to jump 
around the screen as the top line is 
erased and a new line is added at the bot- 
tom. This effect is especially bothersome 
with double-spaced text, Also, the Sanyo 
appears to write to the screen much more 
slowly than some &-bit CP/M machines 
that we've used, but it's about the same 
speed as the IBM PC. interestingly, this 
problem does not seem to be as ap- 
parent with the version of EasyWriter that 
comes with the Sanyo; perhaps 1105. uses 
more efficient code for screen-writing 
routines. 

One of the first programs we attempted 
to convert was PC-Talk, a "freeware" com- 
munications program written in [BM 
BASIC. (A compiled version would not 
run on the Sanyo) The initial problem we 
encountered was an "out of memory" 
message during the load. It seems that 
the Sanyo, supplied with 128K bytes of 
RAM {random-access read/write mem- 
огу). can spare only about 40K bytes for 
BASIC program space. We corrected this 
problem by adding 64K bytes’ worth of 
memory chips to the main board. All 
add-on memory is available to programs 
running under Sanyo BASIC. The re- 
mainder of the conversion attempt was 


serial board communicates through a 
standard DB25 female connector. The 
connector pin-outs comply with stan- 
dard printer and modem configurations. 

The main component of the serial 
board is the Intel 8251A serial interface 
controller chip, which takes data on its 
parallel bus and converts it into serial 
order. It also receives data on its serial 
RxDATA pin and converts it for the 
parallel bus. The 8251A is completely 
software controlled. Parity, word size, 
and stop bits are variable. Parity can be 
even, odd, or none: word size can be 5, 
6, 7, or 8 bits; and the number of stop 


an education in the differences between 
IBM BASIC and the simpler Sanyo BASIC, 
which is structured much like 8-Б Micro- 
soft BASIC. 

The problem that caused us to aban- 
don the attempt was the failure of PC-Talk 
to recognize extended keyboard codes 
such as Home or Shift-Ctrl (which are sup- 
posed to translate to the IBM Alt ex- 
tended code) when typed on the Sanyo. 
This problem made it impossible to get 
past the main menu of PCTalk without 
destroying the integrity of the BASIC 
code. It is just as well we did not spend 
more effort on converting this program 
because no one in our user group had 
succeeded in setting the data-transmis- 
sion rate on the Sanyo using the instruc- 
tions in the owners manual. Also, the 
situation has now changed because 
Sanyo has come up with its own commu- 
nications software. 

A second exercise involved using POKE 
commands to enter assembly-language 
subroutines into BASIC programs, as 
outlined by Hugh Howson in two BYTE 
articles (references 2 and 3) Going 
through his examples gave us our first 
look at the BIOS (basic input/output 
system) of the Sanyo. We were very en- 
couraged to discover that most of the 
BIOS and DOS (disk operating system} in- 
terrupts found on the IBM PC also are 


bits can be 1, 1%, or 2. You select these 
characteristics by sending a control word 
to I/O address 2A (42 decimal). Table 4 
shows the 8251A control word coding: 
listing 2 is an assembly-language pro- 
gram to alter the serial setting. 


PARALLEL COMMUNICATION 


The standard MBC-550 system includes 
a Centronics-type parallel interface. The 
interface can drive many kinds of 
printers and seems to cooperate with 
WordStar nicely. | have a C. Itoh dot- 
matrix printer that has operated per- 
fectly with the MBC-550. 


supported on the Sanyo. Specifically, in- 
terrupts 0. 1, 3. 10 through 1C. and 20 
through 27 are supported. All others halt 
the processor. Interrupts 15. 18, 19, 1B. 
and IC retum to the calling program with- 
out taking any action. There also are 
some minor differences. For example, the 
keyboard interrupt (17) does not have the 
option of returning a status byte, the 
video interrupt (10) does not have graph- 
ics options, and the memory-size inter- 
rupt (12) always returns 16K bytes less 
memory than you thought you had, ap- 
parently to compensate for the 16K bytes 
of dedicated video RAM. A related con- 
version attempt involved a screen-dump 
program written in IBM BASIC with an 
assembly-language subroutine. This pro- 
gram used the graphics GET statement 
to access the screen, then used the 
VARPTR function to pass the address for 
the screen array through a CALL state- 
ment to the assembly-language 
subroutine. It soon became apparent that 
on the Sanyo the format of the array out- 
put by the GET statement differed radical- 
ly from that produced on the IBM. In ad- 
dition, the offset address returned by the 
VARPTR function was relative to an un- 
known segment address, making it next 
to useless. Furthermore, parameters 
passed through the CALL statement were 
not correctly utilized by the assem- 
bly-language subroutine. We were able to 
write a clumsy but functional version of 
the program only by eliminating passed 
parameters and taking advantage of “pro- 
prietary information regarding the for- 
mat of the GET array. 

After reading articles on C compilers 
(references 1 and 4), we ordered a copy 
of the DeSmet C compiler for one of the 
new Sanyos. The decision to buy this 


SOUND 


The MBC-550 has no complex sound 
generators. Sanyo BASIC recognizes 
SOUND and PLAY as reserved words 
but apparently does nothing with them. 
When SOUND or PLAY is the first word 
on a line, the rest of the line is ignored. 
A simple test shows that 


10 FOR T=0 TO 10000 
20 NEXT T 


takes 15.8 seconds to execute. When 
you insert 15 SOUND or 15 PLAY, the 
loop takes 22.0 seconds to execute. 


REVIEW: SANYO 


compiler was not made without some 
anxiety; although the product is sup- 
posedly able to run on plain-vanilla MS- 
DOS. some of the more interesting fea- 
tures and utility functions have been 
designed around the IBM PC. However, 
we were pleased to discover that not only 
does the fast and handy editor, SEE, work 
flawlessly, but the entire library of func- 
tions for direct screen 10 (input/output) 
on the IBM PC are completely compati- 
ble with the Sanyo. This feature is a direct 
consequence of the fact that the BIOS in- 
terrupt 10 routines are identical between 
the IBM and Sanyo machines. 

Our version of DeSmet C (2.2) is more 
recent than the one reviewed in BYTE for 
the IBM, and the benchmarks we've run 
on the Sanyo show that the Sanyo pro- 
duces results comparable to those re- 
ported for the IBM in the BYTE article. 
We're pleased with the package and now 
have the freedom to create not only EXE 
files from powerful and versatile source 
code but also machine-language pro- 
grams using the 8088 assembler that 
comes with the C compiler. 

In brief, the biggest problem with the 
MBC-555 is the lack of in-depth technical 
documentation. This lack prevents use of 
the machine's excellent graphics. Now all 
we have to do is figure out how to ac- 
cess the fine high-resolution graphics of 
the Sanyo with C-language functions or, 
at least, through assembiy-language 
programs. 

We were frustrated again when we at- 
tempted to run compiled public-domain 
utility software. Two RAM-disk programs 
written for the IBM failed to work on the 
Sanyo. as did an IBM program to play 
"Mary Had a Little Lamb" (The Sanyo ap- 
parently does not support music) The 


Dividing the difference, 6.2 seconds. by 
[0,000 demonstrates that not much is 
going on in these two statements. 
The MBC-550 does have a bell. When 
accessed through the normal channels, 
BEEP or PRINT CHRS(7) the bell 
sounds rather like a frog being stepped 
on. When accessed in other ways, the 
bell makes other amusing sounds. The 
TxDATA pin of the 8251A that receives 
the keyboard data drives the bell. The 
I/O address of the 8251A is hexadecimal 
38. Executing the statement OUT 
&H38.&HFF causes a short "pop" to 
come out of the speaker. The loop 


moral seems to be: If you expect to run 
IBM software, don't buy a Sanyo. 

If you plan to write your own software 
using the full power of the 8088 and 
Sanyo graphics capability, expect to 
spend a lot of time with the debugger, 
searching through the DOS, BIOS, and 
BASIC assembly code in order to glean 
some insight into the interrupt and port 
structure. We think that Sanyo should cor- 
rect the problems with the VARPTR and 
CALL statements or at least provide the 
information needed to use them in their 
ptesent form. 

Are we unhappy that we bought 
Sanyos? Not at all. The MBC-555 has pro- 
ven to be a versatile computer with great 
potential at a great price. With a little help 
from Sanyo, especially in the form of 
good documentation on the BIOS and 
details for the rest of the operating 
system, that potential will begin to be 
realized. 


John Unger (POB 95, Hamilton, VA 22068) 
and Jeffrey Phillips (1629 Apricot Court, Reston. 
VA 22090) are geophysicists for the United States 
government. 
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10 FOR X=! TO 50 

20 OUT &H38.I 

30 FOR Т=1 TO 50:NEXT T 
40 NEXT X 


causes a sound like a machine-gun: 
“tock-tock-tock-tock:’ The following rou- 
tine generates a "crash" or “you've 
been-shot" sound. 


10 FOR X=0 TO 255 
20 OUT &H38,X 
30 NEXT X 


The parity, data bits, and stop bits of the 
keyboard 8251A chip can be controlled 
(continued) 
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REVIEW. SANYO 


The Double-Drive MBC-555 


have used the Sanyo MBC-555 as a 

word processor at home; ! use an IBM 

Personal Computer (PC) in the office. 
A major advantage for me is the fact that 
the Sanyo comes with MicroPro software. 
eliminating any business/home software 
licensing questions. 

My overall impression of the MBC-555 
is good. MicroPros IBM-compatible soft- 
ware works fine on the Sanyo. | am able 
to write reports, letters, data files, etc., in- 
terchangeably between the Sanyo and 
the IBM PC. As I'll describe simple BASIC 
programs are easily transferred. The 
hardware and software works pretty 
much as advertised. 

An obvious omission in the documen- 
tation, which is otherwise good, is the 
lack of a description of pin-outs for plugs 
on the back of the computer. With all the 
information on signal characteristics con- 
tained in the manual, pin-out information 
would be appropriate and quite useful. 
My color monitor could not be hooked 
up without a definition of pin-outs so | 
could make up an adapter cable. 

I did not find all the software items I 
looked for, either. Sanyo BASIC documen- 
tation is quite good as far as it goes. The 
trouble is that not all commands are 
covered: you are referred to a book on 
Sanyo BASIC that the Sanyo dealer is sup- 
posed to have. I asked my dealer—he did 
not have such a book. I checked another 
Sanyo dealer—no book. | checked local 
bookstores—no book. So the following 
discussion of compatibility of Sanyo 
BASIC and IBM PC BASIC was produced 
without benefit of this additional docu- 
mentation. 

WordStar. SpellStar, MailMerge. Info- 
Star, and CalcStar are documented in the 
second volume. Because 1 already was 
quite familiar with the MicroPro software, 
I have not yet had to refer to the second 
volume. The detailed manual sections 
and training guides will be useful to new 
users. The menus in this software are of 
considerable help in the learning process. 
Also, the popularity of these packages 
has resulted in a number of good books, 
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By JAMES G. DROPPO JR. 
————'7———— 


available in most bookstores, to supple- 
ment a beginning user; documentation 
of these programs is no problem. 


THE GOOD, THE BAD 

Sanyo makes it clear in its literature on 
this series that the BASIC supplied is 
Sanyo BASIC. What this translates to is 
a BASIC that is close to IBM PC BASIC, 
but not identical. Files may only be trans- 
ferred in ASCII (American National Stan- 
dard Code for Information Interchange) 
format. The internal coding of BASIC 
statements is not the same. The pro- 
cedure for transferring files is to save a 
version with an “А” option: that is, in 
BASIC with the program loaded, you 
enter 


SAVE "FILENAME.BAS' A 


and then the program may be loaded 
with no special options on the other com- 
puter. This works when going from the 
IBM PC to the Sanyo MBC-550, and vice 
versa. 

The BASIC editing mode on the Sanyo 
is different than on the [BM PC: it works 
only on numbered program lines and re- 
quires hitting the Break key to stop the 
editing mode. | find it relatively easy to 
use, but compared to the IBM PC BASIC 
screen editor, it's limited. 

On the positive side of the Sanyo is its 
more standard keyboard. | find І can hit 
Delete or Return without a several-second 
search. The Sanyo also has a handy reset 
button on the side of the keyboard. Both 
computers have an extra key between the 
Shift and Z keys (< > on the Sanyo: \ on 
the IBM). Just recently | stopped making 
those annoying shift errors caused by this 
extra key. 

On the Sanyos negative side is the 
placement of the disk drives which 
follows the Oriental practice of going 
from right to left. The A drive is on the 
right and the B drive is on the left. If 
you're going back and forth between 
machines, it gets quite frustrating. A lot 
of disks get put into the wrong drives. 
Although I felt ] could not complain tco 


much, | could do something about it. 

I opened up the computer and reversed 
the disk-selection jumpers on the half- 
height disk drives. This gave me the same 
logical order as on the IBM PC. Near the 
back of the circuit board on the disk 
drive, drive A has the second and fourth 
pins jumpered and drive B has the third 
and fourth pins jumpered. My MBC-555 
had two different models of disk drives— 
one with jumpers readily accessible when 
the case was opened, one with the cir- 
cuit board underneath it. The latter re- 
quired the complete removal of the drive 
to change the jumper. Changing the 
jumpers can mean a very simple opera- 
tion or a relatively major one, depending 
on the type of drives. 

If you have to remove the disk drives 
in order to change the jumpers, you 
might be tempted to merely reverse the 
complete drive mechanisms. This is not 
recommended because, generally, the 
final drive on the end of the disk-drive 
ribbon cable has a special set of termina- 
tion resistors not used in intermediate 
drives. Anyway, the ribbon cable within 
the Sanyo is too short to let you physical- 
ly switch the drive position. 

The drives are single-sided, double- 
density units that have half the capacity 
of double-sided, double-density drives 
used in many IBM PCs. You must format 
disks on the IBM with the single-sided op- 
tion for compatibility with the Sanyo. The 
instruction 


A> FORMAT B:/l 


loads the Format program from drive A 
and gets ready to format one side of the 
disk in drive B. No special commands are 
necessary when formatting disks on the 
Sanyo. 
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James G. Droppo Jr. (3521 Sylvester St., Pasco, 
WA 99301) is a senior research scientist in the 
geosciences department at Battelle, Pacific North- 
west Laboratories. He holds a doctorate in at- 
mospheric sciences from the State University of 
New York at Albany. 


Its 11:00 P.M. Do you 
know where your files are? 

Its great when multiple local and off 
site users can run any 8- or 16-bit CP/M 
or MP/M™ program. It's even better when 
they can share expensive resources like 
printers, hard disks, and tape drives. Best 
of all is when they can share your most 
precious resource — data. Gifford has been 
delivering systems with all these features 
for over two years. 

But sometimes data is sensitive. How 
do you keep people from taking more 


than their fair share? 
Gifford adds a new dimension 
to CP/M security. 


With our new security features, you 
can control what resources and data 
are shared. 

Gifford's proprietary security 
enhancements include user login with 
encrypted passwords, control over 
access rights of modem users, secure 
electronic mail, and the ability to restrict 
users to specified terminals, programs, 
and directory areas. Plus, an audit log 
utility that keeps a permanent record of 
system activity. And you also get all the 
standard security features of Digital 
Research's MP/M-86™ 

You select the level of security 
needed to get the best balance between 


file sharing and file safety. 


Unleash productivity with 
Gifford's Virtual Terminals. 


With our Virtual Terminals, each 
terminal on your system can monitor up 
to four different programs running concur- 
rently. And at the touch of a key you can 
switch screens instantly from one 
program to another. 

You could look up an address in 
dBASE II* jump over to SuperCalc" to 
make some projections, then switch 
instantly to WordStar® to use this infor 
mation to update a letter. If you forget 
what's on a screen, just touch a key to 
refresh your memory. You won't need to 
go through the distracting process of 
loading and unloading programs. 

And since your Virtual Terminal can 
run any 8- or 16-bit CP/M or MP/M pro- 
gram, you can choose the best programs 
for your job from the biggest software 
library in the world. It's easier than 1, 2, 3! 


The Gifford Security Blanket: 
Total Solutions. 


Gifford delivers solutions. This 


means professional pre-sale consultation, 


expert system integration with 200 hour 
system burn-in, complete training, and full 
after sale support. 

For example, our three user 
CompuPro® based system with a 21- 
megabyte hard disk costs just $9,990, and 
can be easily expanded for $500 per 


415)895-0798 А аімѕіоп of G&G ineeri 
| D LÍKE THE WHOLE STORY. Engineering 
Д Pew send me your brochure. 
EM Nuno - es ey 
"== eee 
City. State- а -Zip =~ 
Phone = 


m 


ifford 
hasalockon 
multiuser CP/M 816. 


2445 Verna Court, San Leandro, CÀ 94577 


Г) Please have a representative call me. р" 


user. This includes MP/M 8-16, SuperCalc, 
and dBASE ІІ. 

Other Gifford solutions include 
systems with hard disks that range from 
5 to 300 megabytes, 4 and 9 track tape 
backup, printers, plotters, and modems. 
Single- and multiuser 8086, 68000, and 
Z-80 based systems are available for 
immediate delivery, with 80286 and 16032 
systems on the way. 


Two year warranty protection. 
In the unlikely event that you encoun- 
ter a hardware related problem, we'll 
replace any defective S-100 part within 
24 hours FREE for two full years. But 
chances are, it can be solved on the Gifford 
service hotline or diagnosed via modem. 
All at no cost to you. 


Lock in on Gifford Security 
today. 

If total support, training, on site 
service, obsolescence-proof upgradeable 
S-100 bus architecture, and complete 
system security sound appealing, cut the 
coupon or give us a call. We'll send you 
a free brochure that tells the whole story. 
Once you get it you'll see why Gifford 
has a lock on multiuser CP/M 8-16. 


Gifford Computer Systems is a Full 
Service CompuPro® Systems Center. 


The powerful Gifford System 321 shown 
with optional GCS-80 Virtual Terminals. 
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GIFFORD COMPUTER SYSTEMS O San Leandro, СА (415) 895-0798 0 Los Angeles, CA ( 213) 477-3921 O Houston, TX (713) 680-1944 


Cirde 134 on inquiry card. 


Amherst, NY (716) 833-4758 O Telex: 704521 
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Cirde 67 on inquiry card. 


Ma c REVIEW: SANYO 
in assembly language just like the serial from the keyboard is no longer received 
port 8251A. The contro] address forthe properly. The correct value of the key- 


Re-ink any fabric ribbon keyboard 8251A is hexadecimal 3A. board control address is hexadecimal 
AUTOMATICALLY for less Once you alter the attributes of the key- ЕЕ With some experimentation and im- 
than 5€. Extremely simple board control address, however, data (continued) 
operation with built-in 

electric motor. We have a 
MAC INKER for any printer: 
cartridge/spool/harmonica/ 
zip pack. Lubricant ink safe 
for dot matrix printheads. 
Multicolored inks, uninked 
cartridges available. Ask for 
brochure. Thousands of 


satisfied customers. 
$54.95 4 


Table 3: The pin-out of the MBC-550 expansion header. In the schematic diagrams, 
pin 30 (CLK) has a notation that reads “OSC ІВМ BUSS!’ 


Pla Signal Signal 


NMI (Inverted) ground 

D7 (data) reset 

D6 +5V 

DS unused 

D4 unused 

D3 unused 

D2 -12V 

DI КОСТ (inverted) 
DO 412V 

RDY ground 

AEN MWR (inverted) 
A19 (address) MRD (inverted) 
AI8 IOW (inverted) 
AI? IOR (inverted) 
Aló unused 

AI5 unused 

Als unused 

AI3 unused 

Al2 unused 

All! CLK 

Ald IR7 

A09 unused 

A08 unused 

A07 unused 

A06 unused 

А05 unused 

A04 unused 

A03 ALE 

A02 +5V 

AO} CLK 

A00 ground 


Mac Switch lets you share 
your computer with any two 
peripherals (serial or 
parallel). Ideal for word 
processors—never type an 
address twice. Ask us for 
brochure with tips on how to 
share two peripherals (or two 
computers) with MAC 
SWITCH. Total satisfaction or 
full refund. 

$99 00 


Table 4: Control-word codes for the 8251A serial interface controller chip. All 
aspects of the transceiver are subject to software control. 


Bit Function 


invalid 
I stop bit 
1% stop bits 
2 stop bits 


odd parity 
even parity 


Order toll free 1-800-847-3303 
Czzmputer 
B 
Friends 


6415 SW Canyon Court 
Suite #10 

Portland, Oregon 97221 
(503) 297-2321 
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parity disable 
parity enable 


5 data bits 
0l 6 data bits 
10 7 data bits 
Il 8 data bits 
| and 0 should always be 10 for the MBC-550 


GET YOUR 
MESSAGE 
THROUGH. 


When you send data by telephone 
through nasty environments like this, 
it can run into problems tougher than 
just alligators. Problems like impulse 
noise. Chatter from the switchgear. 
Static from the atmosphere or bad 
weather. Distortion due to crosstalk 
or just plain white noise. 

To get your message through, 
your IBM PC or XT needs the ad- 
vanced performance features of the 
PC:IntelliModem™ It’s got the best 
receive sensitivity available today — 
actually down below -50 dBm. So 
now you can achieve a high level of 
data transmission integrity. Even with 
bad connections. 


Get patented modem technology. 
The PC:IntelliModem is elegantly 
simple. Its patented design does it all 
on a single microprocessor chip, with 
just one Puer Other modems take 


im no i ation! 
| Invented first command-driven 
modem 
Introduced proprietary line- 
status monitoring 


- Designed first single-uP 212A- 
compatible modem 
Introduced first integrated 
voice/data modem for IBM PC 
Granted patent on command- 
driven modem 


Circle 39 on Inquiry card. 


EVEN WHEN YOUR MODEM 
SENDS IT BY WAY OF THE 
OKEFENOKEE SWAMP. 


two, four or more uPs (and even more 
oscillators), and still accomplish less. 
How do we do this? By creating 
architectural еч 
innovations іп 
firmware, and 
by pushing the 
chip to its limit, 
close to 12 MHz. 
Since it uses fewer 
parts, the PC:IntelliModem's 
no-compromise design offers 
higher reliability, a more com- 
pact form factor, and lower costs. 
This design elegance leads natu- 
rally to more elegant performance. Take 
line status detection, for example. The 
PC:IntelliModem's adaptive, decision- 
directed logic monitors line status more 
closely than other modems. Even at weak 
or degraded signal levels. So it can 
make connections with less chance of 
error, by detecting signals for dial tone, 
remote ringback, busy and voice - 
some of which other modems ignore. 


Plan ahead with integrated 
voice and data. 

For opening up a whole new world of 
integrated voice and data applications, 


| there's nothing like the PC:IntelliModem. 


Literally. Its easy-to-use software pack- 
age -PC:IntelliCom™- lets you switch 
repeatedly between talking or listening 
and sending or receiving data. All at 


Make: Ure your то; 


the Спе iMode гыт tear: ге: 


PEERS Voice/Data 

= Switch between voice and data 
communications 

= Programmable telephone handset jack 
Status Reporting 

= Line status detection (dialtone, — 
busy, remote ringback, voice answer, 
modem answer, incoming call) - 

= Audio monitor 

= Programmable status LED 
PC:IntelliCom'" Software Included 

= 99-name on-line telephone directory 

а Auto-dial, auto-repeat dial, auto-answer 

a Link to another number if busy 

a File transfer 

= Data capture to diskette 

= Programmable auto log-on sequences 
Compatible with Crosstalk™ and | 

PC-Talk 17м 

Pulse and Tone Dialing 
Receive Sensitivity: -50 dBm 
Speeds: 110, 300, 1200 baud 


the touch of a single function key. That 
means now both you and your com- 
puter can talk on the same line. With- 
out having to hang up, re-dial or plug 
and unplug a lot of cables. 

So if you're designing microcom- 
puter datacomm products - or just 
looking for a PC/XT modem for your- 
self, check out the PC:IntelliModem at 
your local dealer. You'll get the mes- 
sage. And so will they. Or contact: 
Bizcomp, 532 Mercury Drive, Sunnyvale, 
CA 94086; 408/733-7800. 


BIZCONME 
We've got people talking. 
BYTE 
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REVIEW: SANYO 


Listing 1: An animation test program for the MBC-550. 


Listing 2: An assembly-language program to alter serial communications functions. 
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10 
20 
30 
40 
50 
35 
60 
65 
70 
75 
80 
90 


REM SIMPLE ANIMATION WITH PUT AND GET 

REM USE ARROW KEYS TO MOVE BLOCK AND S TO STOP 
REM THE BLOCK IS MOVING ONE PIXEL WITH EACH KEYSTROKE 
REM DIM РАТТЕКМ%(25) 

X=320¥= 100 

REM INITIALIZE ARRAY 

GET (1.1) — (16,8). PATTERN% 

REM CLEAR ARRAY EXCEPT FOR ARRAY SIZE INTEGER 
FOR A=2 TO 25:PATTERN%(A)=0:NEXT A 

REM PUT BLOCK INTO ARRAY 

FOR Az И TO 16:PATTERNS(A)=GHFE7F:NEXT А 

CLS 


100 PUT (XY).PATTERN% 

ПО I$z INKEYS 

120 IF I$: "" THEN 110 

130 IF I$2 "S" THEN 190 

t40 IF (X> 1} AND (IS=CHRS(28)) THEN Х=Х-1 
150 IF (Y 2190) AND (I$2 CHRS$(31) THEN Ү=Ү+ | 
160 IF (Y> 1) AND (IS=CHRS(30)) THEN YsY-1 
170 IF (X« 630) AND (I$=CHRS(29)) THEN Х=Х+ | 
180 GOTO 100 

190 END 


SSEG SEGMENT STACK 


DB 256 DUP (?) 


SSEG ENDS 


DSEG SEGMENT 
DATA DB ? 
DSEG ENDS 


SEGMENT 

ASSUME CS:CSEG,DS:DSEG.SS:SSEG 
PROC FAR 

PUSH DS 

PUSH AX 

MOV BX.DSEG 

MOV DS.BX 

CALL MAIN 

RET 

ENDP 


PROC NEAR 
MOV AL.O 


OUT 42,AL ; THE FIRST THREE OUT STATEMENTS ESTABLISH TIMING 


MUL AL :ALL MUL STATEMENTS ARE FOR TIMING 
OUT 42.AL 

MUL AL 

OUT 42.AL 

MUL AL 

MUL AL 


MOV AL.64 ; 64 IS THE PREPARE TO RECEIVE COMMAND SIGNAL 


OUT 42.AL 
MUL AL 
MUL AL 


MOV AL.250 ;250 SETS THE 8251A FOR EVEN PARITY, 2 STOP 


OUT 42.AL ;BITS AND 7 DATA BITS. SEE TABLE 4, 
MUL AL : 
MUL AL 
MOV AL.55 ; 55 IS THE LOCK COMMAND SIGNAL 
OUT 42.AL 
MUL AL 
MUL AL 
RET 
ENDP 
ENDS 
END START 
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agination, you can make the MBC-550 
generate plenty of sound. 


SOFTWARE 


The MBC-550 comes with five software 
packages: MS-DOS 1.25, Sanyo BASIC 
l.l, WordStar 2.4, CalcStar, and Easy- 
Writer 1.3. WordStar, CalcStar, and Easy- 
Writer are all standard releases and 
don't need to be reviewed here. 

Sanyo BASIC is standard BASIC and 
is code-compatible with IBM BASIC ex- 
cept for some of the graphics com- 
mands that IBM’s version lacks— 
WINDOW, VIEW, and SYMBOL. The 
VIEW and WINDOW commands enable 
you to set aside areas of the screen for 
special graphics tasks. The SYMBOL 
command takes any string of the 255 
displayable characters and magnifies or 
rotates them and places them anywhere 
on the screen. 

Sanyo BASIC has a nice screen editor 
that you engage by listing the line or 
lines that you want to edit and then 
pressing the up-arrow on the numeric 
pad. The cursor-control and the Delete 
and Insert keys then enable you to make 
whatever changes you like, including 
changing line numbers and creating 
new lines. When you're through, press 
the Break key and the editor stores all _ 
changes and returns you to BASIC. 

In its February 1984 newsletter, Sanyo 
printed a list of 48 ІВМ software pack- 
ages that run on the MBC-550 without 
modification. The list included seven 
languages, eight adventure games, ten 
Word processors, and six database-man- 
agement systems. The MBC-550 can run 
a lot of software. 


CONCLUSION 


Having now owned a Sanyo MBC-550 
for four months, | am very pleased with 
this machine The MBC-550 is more 
computing machine for the dollar than 
any other personal computer on the 
market. Because it offers compatibility 
with the IBM PC and other 8088-based 
systems, the MBC-550 will never run 
short of software. With a large organiza- 
tion like Sanyo behind it and a price 
one-third that of comparable machines, 
the Sanyo MBC-550 is а good buy. ш 
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Customer Id: Acme 
Customer Name: Acme Industries 


Credit Rating: AA Credit Lirnit: 25000 
Current Balance: 12500 


) 1 | = ча, alis 060 
= اا سا‎ 90 Day Balance: 0 
= et Billing: 


Address: 2701 South Bayshore Drive 

City: Miami State: FL Zip: 33133 
Shipping: 

Address: 913 Majorca Avenue 

City: Coral Gables State: FL tm 33134 

Phone: 305-856-7503 Contact: Ge 


Apex Industries Customer Data 


rald Green 
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DataFlex is the only application development database which AUTHORIZED INTERNATIONAL 
automatically gives you true multi-user capabilities. Other systems DISTRIBUTORS 
can lock you out of records or entire files for the full time they are HOLLAND 
being used by someone else. DataFlex, however, locks only the ADINFO 020-644605 
data being changed, and only during the micro-seconds it takes tO AUSTRALIA 
actually write it to the file! The updated record is then immediately Australian Business Solutions 
available. The number of users who can access, and change, 03-699-8377 


records at the same time is limited only by the number of terminals 
on pu system or network. Call or write today for all the details 


on DataFlex... 
the true multi- 
user database. 


DATA ACCESS CORPORATION 
8525 SW 129 Terrace, Miami, FL 33156 (305) 238-0012 
Telex 469021 DATA ACCESS CI 


Australian Microcomputer Solutions 
052-22-2099 


Intelligence (Aust) Pty. Ltd. 
02-267-1711 


ENGLAND 
Equinox Computers 01-729-4460 


SWEDEN 
Offensivt Datorstoed AB 030-006-2626 


JAPAN 
SOFTEC 04808 (5) 6565 


Com 


Circle 93 on inquiry card. 


tible with CP/M-80, MSDOS networks, MP/M-86, Novell Sharenet, PC-Net, DMS Hi-net, TurboDOS multi-user, Molecular 


Маг Televideo MmmOST, Action DPC/OS, IBM PC w/Corvus, ОММІМЕТ, 3Com EtherSeries and Micromation M/NET. 


MSDOS is a trademark of Microsoft. CP/M and MP/M are trademarks of Digital Research. 
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CLEANING READ 
BEA HEADACHE. 


Now meticulous head care 1s easy as loading a program. 


Take our word for it. Were the 
world’s leading manufacturer of 
advanced technology magnetic 
recording heads. And we know, what 
you can't see can hurt you. 

Dust, cigarette smoke and 
oxide contaminants can make a mess 
of your head. And that means data 
loss, downtime —and unnecessary 
service charges. 

Unfortunately, cleaning read/ 
write heads can also be a headache. 
That is, until now. 


We've developed user-friendly 
head care software that leaves 
our competition in the dust. 


Nortronics has de- 
signed head care software 
that completely eliminates the 
hassles associated with cleaning 
floppy disk heads in word proces- 
sors, personal and small business 
computers. 

You can follow the user-friendly 
instructions in Nortronics’ software 
booklet. Or make it even easier — and 
use Nortronics software diskettes. 


Just load the program. And take a 
load off. 


Cleaning is simply a matter of 
loading the program into RAM— 
spraying a portion of Nortronics non- 
abrasive cleaning disk with our spe- 
cial solution — inserting the disk— and 
following the friendly commands. 
There's no guesswork. No 
danger of ineffective or improper 
cleaning procedures. No problems 


ing secondary drives. 

The rogram steps the read/ 
write head to a fresh cleaning band— 
spins the disk—and 30 seconds 
later, after all debris is safely 
removed, the drive automatically 
shuts off. 


Circle 234 on inquiry card. 


co 


| Diskette 
| Head Cleaning 
| Kit— 514" 


Each disk has four cleaning 
bands per side. That's enough for 
eight cleanings on a single-sided 
system —or four on a double-sided 
system. 


A free Flip N'File/15* makes our 


smart cleaning kit an even smarter 


The Nortronics Diskette Head 
Cleaning Kit includes the software 
diskette —our special head cleaning 
fluid — two non-abrasive cleaning 
diskettes — and a reusable diskette 
Jacket. 

Best of all, it’s packed in a free 


Flip N’File/15 that becomes a 

handy storage box for your diskettes. 
And for your convenience, all 

elements of the Kit are also available 

separately. 

* Flip'N'File/15 is a trademark of Innovative Concepts, Inc. 


Nortronics offers a complete line of 
computer care supplies. 

In addition to the 54" Diskette 
Head Cleaning Kit, Nortronics m 
vides superior quality cleaning kits 

for 344" and 8" disk drives—for 
or data cassette tape 

drives—and for 


back-up tape 
dri 


ves. 
There’s a Disk 
Drive Analyzer, too. 
And Screen Cleani 
Kits. Anti-Static Sprays. Even Line 
Conditioners. 

There's everything it takes to 
help you keep your system per- 
forming at its best. 

For more information, call toll 
free. Phone (800) 328-5640. In 
Minnesota (800) 742-0687. 

We'll help you discover 
Nortronics— before you discover 
your head’s messed up. 

Nortronics Company, Inc.; 
Consumer Products Division; 8101 
10th Avenue North; Minneapolis 
MN 55427. 
®Nortronics is a registered trademark of 

Nortronics Company, Inc. 


NORTRONICS 
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for Performance, Quality and Reliability 


Anyone can sell you a box full of hardware. But is it too much computer? Too little? Will it run the 
appropriate software? What about service? If you need ihe right answers both before and after the 


sale, call your nearest Full Service CompuPro System Center. 


ALABAMA 
Birmingham 
CPC Computers 
(205) 879-5976 


ARIZONA 
Scottsdale 
S-100 

(602) 991-7870 


CALIFORNIA 


Bakersfield 
Creative Computing 
(805) 835-1118 


Berkeley 

American Computers 
& Engineers 

(415) 849-0177 

Track Computer Center 
(415) 845-6366 


Burlingame 
Mentzer Computer 
Systems 

(415) 340-9363 


Canyon Country 
Creative Computing 
(805) 251-9877 


Chatsworth 
Priority One Electronics 
(818) 709-6789 


Hayward 
Best Computers 
(415) 886-4732 


Irvine 
Priority One Electronics 
(714) 660-1411 


Los Angeles 
American Computers 
& Engineers 

(213) 477-6751 
Gifford Computer 
Systems 

(213) 477-3921 


Mountain View 


ACC 
(415) 969-4969 


Oakland 

Track Computer Center 
(415) 444-8725 
Pacific Palisades 
System Interface 
Consultants 

(213) 454-2100 
Pasadena 

Omni Unlimited 

(818) 795-6664 
Petaluma 

Advanced Information 
Management 

(707) 763-7283 
Pleasanton 

Best Computers 

(415) 463-2233 


For product information, see pgs. 201, 249, 


Sacramento 
Logic Systems 
(916) 922-3377 
San Leandro 
Gifford Computer 
Systems 

(415) 895-0798 
San Rafael 
Computer House 
(415) 453-0865 
Santa Barbara 
Data Bank 

(805) 962-8489 
Santa Cruz 
Cochlin Computer 
Systems 

(408) 429-6728 
Santa Maria 

Data Bank 

(805) 922-1333 
Santa Rosa 
Matrix Computers 
(707) 542-0571 
Simi Valley 
Micro Power Unlimited 
(805) 584-6789 
Sunnyvale 


Pragmatic Designs Inc. 


(408) 736-8670 


COLORADO 
Lakewood 
Rocky Mountain 
Microsystems 
(303) 232-4545 


FLORIDA 
Gainesville 
Online Computing 
(904) 372-1712 
Orlando 
Data/Office 

(305) 629-6776 
Satellite Beach 
Binary Magic, Inc. 
(305) 777-7080 
Tampa 
Micro-Computer 
Technology 

(813) 985-0919 
West Palm Beach 
Steve's Computer 
Works, Inc. 

(305) 683-5900 


HAWAII 
Kahului Maui 
Capacity Plus 
Computers 
(808) 871-7984 


ILLINOIS 

Athens 
Computers Plus 
(217) 636-8491 

La Grange Park 
Small Business 
Systems, inc. 
(312) 579-3311 
Mundelein 
Computers 'n Stuff 
(312) 949-8585 
Skokle 

Lillipute Computer 
Mart, Inc. 

(312) 674-1383 


INDIANA 

Terre Haute 

General Software, Inc. 
(812) 234-9421 


KANSAS 

Ellinwood 

Genesys Systems, Inc. 
(316) 564-3636 


MARYLAND 
Bethesda 

JR Systems 
(301) 657-3598 


MASSACHUSETTS 
Boston 

New England 
Electronic Exch. 
(617) 491-3000 
Chestnu Hill 

Key Micro Systems 
(617) 738-7306 


MICHIGAN 

Ann Arbor 

Waldorf Associates, LTD 
(313) 995-0646 


MISSISSIPPI 
Pascagoula 

Automated Accountants 
(601) 769-2937 


MISSOURI 
Kansas Cily 
BBRL 

(816) 753-5900 


NEW YORK 
Amherst 

Gifford Computer 
Syslems 

(716) 833-4758 

Deer Park 

Datapro Systems, Inc. 
(516) 595-1311 


New York 

Park Plaza Computer 
Center, Inc. 

(212) 759-5820 

Park Plaza Computer 
Center, Inc, 

(212) 505-8200 

Park Plaza Computer 
Center, Inc. 

(212) 344-5151 

Park Plaza Computer 
Center, Inc. 

(212) 595-5353 
Staten Island 


John D. Owens Assoc. 


(212) 448-6283 


NORTH CAROLINA 
Greensboro 

General Semantics 
Computers 

(919) 378-1500 


OREGON 

Poriland 

Microwest Computer 
Products 

(503) 238-6274 


PENNSYLVANIA 
Philadelphia 
Forefront Technology 
(215} 386-1500 
Reading 

Fraser Business 
Equipment 

(215) 378-0101 


RHODE ISLAND 
Coventry 

Key Micro Systems 
(401) 828-7270 
Warwick 

Systems & 
Solutions, Inc. 
(401) 732-2913 


TEXAS 

Austin 

CPA Systems, Inc. 
(512) 458-9281 
Informa, Inc. 
(512) 459-4216 
Informa, Inc. 
(512) 474-4449 
Отедах Systems 
(512) 476-6069 
Dallas 

Dator Systems 
(214) 521-0915 
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A GODBOUT COMPANY 


3506 Breakwater Court, Hayward, CA 94545 


Ft. Worth 
Dataworth Computer 
Systems 

(817) 877-4041 
Houston 

Gifford Computer 
Systems 

(713) 680-1944 
Informa, Inc. 
(713) 861-7612 
Irving 

Dator Systems 
(214) 986-0422 
San Antonio 
RFCanon, Inc. 
(512) 657-0444 
Seguin 

CPA Systems, Inc. 
(512) 379-0660 


VIRGINIA 
Woodbridge 

Office Networks Corp. 
(703) 690-3312 


WASHINGTON 
Bellevue 

North Ridge Computer 
Systems 

(206) 453-0596 
Seattle 

American Computers 
& Engineers 

(206) 583-0130 


WISCONSIN 

Madison 

Beam International 
(608) 233-2326 
Milwaukee 

Byte Shop of Milwaukee 
(414) 281-7004 


AUSTRALIA 

Bankstown 

Automation Statham 
ty., Ltd. 

(02) 709-4144 


CANADA 
Coquitlam, B.C. 

CSC System Center, Ltd 
(604) 941-0622 
Vancouver, B.C. 
Dynacomp Business 
Computers, Ltd. 
(604) 872-7737 

THE PHILIPPINES 
Quezon City 

Corona international, 
Inc. 

78-34-71 

UNITED KINGDOM 


Swansea 
Comcen Technology, | 
td 


(0792) 796000 
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Several new 


Logos offer 
turtle 


graphics of 
varying 


on the 
IBM PC 
VE A 


BY MARK BRIDGER 
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his is not, of course, the famous Big 
Blue IBM logo: this is the Logo pro- 
gramming language, specifically the 
four versions currently available for the IBM 
Personal Computer (PC) and/or PCjr. Until 
recently, the only Logos available ran either 
on mainframes with lots of memory or on 8-bit 
machines, such as the Apple and the Commo- 


dore, with barely enough memory—at most 


64K bytes. The widespread availability of 
16-bit machines like the IBM PC with adequate 
memory (128K bytes or more) and color 
graphics enables you to enjoy the power and 
fascination of a full Logo implementation. 


AN OVERVIEW 


[n terms of structure and ancestry. Logo is a 
cousin to LISP—the language generally used 
by artificial intelligence researchers. LISP, 
which was invented in the early 1960s by J. 
McCarthy, is a language whose basic data 
structure is a list. A list is an ordered collec- 
tion of objects, which may be names, 
numbers, or other lists. Both Logo and LISP 
(short for list processing) can manipulate lists 
in many different ways. The full implementa- 
tion of LISP contains many features not found 
in Logo (see references 2 and 6). 

The most dramatic difference between Logo 
and other programming languages—including 
LISP—is its turtle graphics. Originally, the turtle 
was a motorized metal and Plexiglas creature, 
controlled by the programmer, which could 
lower its pen to draw a trace of its path on 
the floor. Instructions for the turtle were 
coded in Logo, and you could draw quite com- 
plicated pictures with relatively few com- 
mands. When CRTs (cathode-ray tubes) be- 
came widely used on computers, the turtle ap- 
peared on them as a small triangle. and its 
path as a line of pixels (dots) on the screen. 
Logo and turtle graphics have been con- 
sidered virtually synonymous for quite some 
time, and it is fair to say that most people who 
use Logo do so to use the turtle. Schools use 
Logo and turtle graphics extensively as a 
means of teaching programming and geo- 
metry and fostering creativity (see references 
3 and 5). 

Like BASIC and LISP. Logo is an interpreted 


language. This means that when you run a 
Logo program, an interpreter translates each 
line into the strings of zeroes and ones that 
are machine language. Even if you repeat a 
line or the program goes to an instruction it 
has already translated, the interpreter must 
translate it into machine code all over again. 
This means that an interpreted language pro- 
duces relatively slow-running programs, but 
it has advantages over compiled languages. 
A compiler translates a complete program, 
line for line, into machine code and then saves 
it as an autonomous stand-alone program, 
needing no interpreter. Pascal, FORTRAN, and 
C are compiled languages. While compiled 
programs execute very quickly, they have a 
disadvantage: to change a compiled program, 
you must change the source code using a text 
editor and then recompile it. Only then can 
you see if the changed program works the way 
you want it to. With an interpreted language 
you just change the text and run. 

One last point: Logo is a structured lan- 
guage, like Pascal and C. There are no line 
numbers in Logo—commands execute se- 
quentially and special commands control 
repetition. You can organize instruction se- 
quences that are used several times in your 
program into procedures, give them names, 
and invoke them by these names. Thus, Logo 
doesnt need line numbers because the inter- 
preter tells the machine what to do and when 
to do it based solely on the logical structure 
of the written program. 


THE LOGOS AVAILABLE 


I will discuss four Logo packages in this review, 
Dr. Logo, IBM Logo, PC Logo, and Waterloo 
Logo. I will look at various features of the lan- 
guage, give some examples, and try to com- 
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pare how each of these products im- 
plements those features. 


GRAPHICS 


The turtle, represented on the screen by 
a small triangle, responds to the basic 
commands: FORWARD (distance), BACK 
(distance), RIGHT or LEFT (angle), and 
PENUP or PENDOWN. with distance 
and angle as specified numbers. You 
can also set the BACKGROUND color, 
the PALETTE, and the PENCOLOR. In 
addition, the various Logos provide 
other graphic enhancements as follows. 
WRAP/FENCE/WINDOW: With the 
WRAP option, if the turtle leaves the 
screen on the right, it reappears on the 
left at the same height; similarly, if it 
leaves on the left, top, or bottom, it re- 
appears on the opposite side. FENCE 
prevents the turtle from leaving the 
screen at all, while WINDOW allows the 
turtle to leave and keep going even 
though you can no longer see it. All the 
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Logos except Waterloo provide these 
three options. Waterloo allows the tur- 
tle to operate in FENCE mode only. 
PAINT or FILL: This is similar to IBM 
BASICASs PAINT command. It fills in the 
closed area that contains the turtle with 
a specified color. Only Waterloo and 
IBM Logos provide this feature. Water- 
loo Microsystems claims that a new ver- 
sion of its Logo will be able to paint in 
user-selected textures. 

HIGH RESOLUTION: The standard 
graphics mode for Logo is 320 by 200 
pixels in four colors; however, PC Logo 
lets you choose 640 by 200 pixels with 
one color on a black background. This 
results in crisper, more detailed pictures, 
but only in one color. (This color comes 
from directly programming the IBM 
Color Graphics Adapter and does not 
apply to the PCjr.) 

PICTURE SAVING: All four Logos offer 
procedures for saving a picture on 
either disk or the printer. The only 


Listing 1: HIL. a Hilbert Curves benchmark program in Logo. 


TO HIL :COLOR 
SETBG 0 
SETPAL 0 
SETPC :COLOR 
FULLSCREEN 
HOME 
CLEARSCREEN 
PENUP 

SETX 150 
SETY -100 
PENDOWN 


; SETS BACKGROUND TO BLACK 

; CHOOSES PALETTE 0 

; SETS PEN COLOR TO INPUT :COLOR 

; USES WHOLE SCREEN FOR GRAPHICS 
; SENDS TURTLE TO STANDARD POS. 

; CLEARS SCREEN 

; TURTLE WON'T DRAW WHEN MOVED 
; MOVE TO X=150, Y UNCHANGED 

; MOVE TO Ү=-100, X UNCHANGED 

; TURTLE IS NOW IN LOWER RT. 


; CORNER OF SCREEN,READY TO DRAW 


HILBERT 3 6 | 
END 


: BIGGEST CURVE FITTING SCREEN 
; PROCEDURE HIL ENDS 


THE NEXT PROCEDURE DRAWS THE CURVE. EACH HILBERT CURVE IS 
‘DRAWN BY DRAWING FOUR HILBERT CURVES OF A LOWER LEVEL WITH 
DIFFERENT ORIENTATIONS, CALLED PARITIES. NOTE HOW THIS 
;PROCEDURE “CALLS ITSELF" — THIS IS RECURSION. 


TO HILBERT :SIZE :LEVEL :PARITY 
IF :LEVEL = 0 [STOP] 
LEFT :PARITY*90 

LOCAL "L 

MAKE “L :LEVEEr! 
HILBERT ‘SIZE :L (PARITY) 
FORWARD :SIZE 

RIGHT :PARITY*90 
HILBERT :SIZE :L :PARITY 
FORWARD :SIZE 

HILBERT :SIZE :L :PARITY 
RIGHT :PARITY*90 
FORWARD :SIZE 

HILBERT ‘SIZE :L (- PARITY] 
LEFT :PARITY*90 

END 


: LEVEL O CURVES DO NOTHING 

; ROTATE PARITY RIGHT ANGLES 

; CREATE LOCAL VARIABLE L 

: SO YOU DON'T HAVE TO RECOMPUTE 
; DRAW LOWER ORDER CURVE 

; DRAW CONNECTING SEGMENT 

; CHANGE ORIENTATION AGAIN 

: ANOTHER LOWER ORDER CURVE 
: ANOTHER CONNECTOR 

; SAME AS PREVIOUS 

; ANOTHER TURN 

: THE LAST CONNECTOR 

: THE LAST CURVE 

i THE LAST TURN 

; PROCEDURE HILBERT ENDS 


‘See TURTLE GEOMETRY (Abelson and diSessa, MIT Press) for 
‘this and other turtle graphics projects. 


288 BYTE * AUGUST 1984 


printer supported is the Epsor/IBM. The 
screen dump occurs via the DOS 2.0 
GRAPHICS command in PC and IBM 
Logos (but only under 2.0). 
ARCS/CIRCLES: Procedures for draw- 
ing arcs and circles are built into Water- 
loo Logo and are among the listed utili- 
ty programs for IBM Logo. However, if 
you have Dr. Logo or PC Logo, you must 
write your own. 

MUSIC: All four Logos provide some 
sort of tone and duration primitive com- 
mands, along with complete instructions 
for their use in producing music of a 
sort from the IBM PC's rather meager 
audio system. Waterloo and PC Logos 
provide sample programs that play 
tunes ranging from “The Star-Spangled 
Banner” to a Bach Partita (one of my 
favorites, but it sounds like an anemic 
Moog synthesizer on the PC). 
SPEED: I performed some benchmark 
tests on the Logos, using the Hilbert 
(HIL, or actually Peano) Curves program 
(see listing 1 and reference 1). Since 
graphics is a primary use for Logo, and 
since drawing repeated and recursive 
designs is very popular, this program is 
a pretty fair representation of a Logo 
application. The first time | drew a 
level-6 curve, I left my 8087 chip turned 
on and produced the rather lopsided 
results found in table 1. 

The reason for PC Logos speed is 
easy to figure out. Logo. like BASIC, 
assumes—unless told otherwise—that 
its variables are real. In particular, the 
turtle moves through real coordinates 
processed by floating-point calculations. 
A machine with an 8087 Numerical 
Data Processing chip (the one that sits 
next to the central processor 8088 chip) 
handles real variables like lightning. If 
you have an 8087, you can expect PC 
Logo, the only Logo to provide support 
for it, to be much, much faster in 
graphics and all real-number manipula- 
tions. If you're a speed demon, PC Logo 
is probably the way to go. 

On the other hand, there is something 
to be said for watching the way the tur- 
tle actually draws your picture. You can 
learn and savor the act of creation— 
sometimes speed may not be a major 
concern if you have children using Logo. 
If you turn off the 8087 chip. IBM wins 
(see table 1). You have to admit that 12 
or 15 minutes is a long time to watch 
a picture being drawn. 

(continued) 


| AT A GLANCE 


SIEVE 50 
300 


150 


MATH 
200 


100 


ull pcne epa 


0 

Name Dr. Logo IBM Logo 

Manufacturer Digital Research IBM Corp. (distributor) 
Personal Computer Boca Raton, FL 33432 
POB 579 (software prepared by 
160 Central Ave. Logo Computer Systems 
Pacific Grove. CA 93950 Inc.) 
(408) 649-5500 

Price $150; additional backup $175 


disks cost $25 


IBM PC with at least 
192K bytes of memory. 
color graphics adapter, 
one disk drive, and 
monitor 


IBM PC XT or PCjr with at 
least 128K bytes of mem- 
ory. color graphics 
adapter, one disk drive. 
and monitor 


Computer Needed 


User's manual and tutorial. 
Logo quick-reference card, 
and language disk; not 
copy-protected 


Users manual/tutorial. 
language disk and 
backup (CP/M operating 
system: kernel pro- 
vided): copy-protected 


Contents 


Bl oR. Loco 


B warERLOO Loco 


HILBERT CURVES 


HE emoco [7] rc Loco 
B asica 


A COMPARISON OF four Logos for the IBM using three 
benchmark programs (see table 1). Sieve 50 finds the 
primes up to 101 (see listing 2). The Hilbert Curves pro- 
gram (listing 1) measures how long it takes to draw a set 
of curves, One thousand iterations of the MATH program 
(listing 3) measure each language's ability to perform real- 
number multiplication and division. Execution time in- 
dicated on the y axis is in seconds. 


PC Logo Waterloo Logo 
Harvard Associates Inc. Waterloo Microsystems ]nc. 
(distributor) 175 Columbia St. West 


Waterloo, Ontario N2L 575 
Canada 
(519) 884-314] 


260 Beacon St. 
Somerville, MA 02143 
(617) 492-0660 

(software prepared by 
Gold Hill Computers Inc.) 


$150 $125 


IBM PC XT or PCir with at 
least 64K bytes of mem- 
ory, 128K for full imple- 
mentation, color graphics 
adapter, one disk drive, 
and monitor 


IBM PC XT (PCjr soon} 
with at least 128K bytes of 
memory, color graphics 
adapter, one disk drive. 
and monitor 


User's manual/tutorial, 
language disk, and 
demonstration utilities 
disk: not copy-protected 


User manual, Logo 
language disk, and 
demonstrations disk 
(DOS-file compatible): not 
copy-protected 


ammeter 


289 


AUGUST 1984 * BYTE 


Circle 16 on inquiry card. 


64K RAM chips LIST PROCESSING 


(Min. 100) $4.49 ea. | | Here are some examples of lists. Notice 
that in Logo you enclose the lists in 
brackets. 


[CURLY LARRY MOE] (list of three 


names) 
[| (empty or 
null list) 
1357911 (list of 
numbers) 
|| 2 3 IBM PC] (mixed list 
IBM PC 256K, Disk Drives, FDC, of 5 items) 
Monitor and Adaptor $2350.00 [HEIDEGGER KANT [ORTEGA 
GASSET] 81] 
| SANYO 555-2 System with (list of 4 
128KB Memory, 2 160KB Slimline Items: two 
Drives, Keyboard, MS-DOS and names, 
Micropro Software $1399.00 another list, 
and a 
TAVA Standard Unit with 128 KB number) 
Memory, Floppy Drive Controller, 
Videoadapter, 2-320KB You can add an object to the front of 
Slimline Drives, Monitor, a list with the command FPUT and to 
Keyboar d, Parallel Port & the back with LPUT. Note that names re- 
Serial Port $1750.00 || quire a preceding double quote in Logo. 
FPUT "MARX [DARWIN FREUD| yields 
10MB Hard Disk Sub System for the list |[MARX DARWIN FREUD], while 
TAVA®, IBM®, and COLUMBIA® LPUT "D'ARTAGNON [АТНОЅ POR- 
Qty. $899.00 || THOS ARAMIS] produces [ATHOS POR- 
THOS ARAMIS D'ARTAGNON|. 
Disk Drive for IBM PC $149.00 You can also form a list from indi- 
vidual objects using the LIST command. 
Color Graphics Card for ІВМ PC (LIST "COMPILE "LINK "EXECUTE) out- 


$199.00 || puts the list (COMPILE LINK EXECUTE]. 
And you can concatenate (string to- 
Printers by Epson, Okidata, gether) two lists with SENTENCE. 
Brother Call || SENTENCE |! 2 3][3 TWO ONE] yields 
А —— 1 2 3 3 TWO ONE]. 

oppy Urive Controner Given a list, you can extract its first ob- 
for IBM PC $169.00 || ject using FIRST (similar to CAR in LISP) 


Color Monitor HX-12 by 
PGS $459.00 


Shipping and Handling extra. 
All transactions based on cashier's 
check or wire transfer. 


All times are in seconds. 


SCIENTIFIC 
RESEARCH CORP 


Dr. Logo 264 15 
IBM Logo 35 
PC Logo 20 
with 8087 19 
Waterloo Logo 122 
BASICA 


714/261-9137 
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and form a list containing everything 
else using BUTFIRST (similar to CDR in 
LISP). FIRST [LARRY MOE CURLY] pro- 
duces LARRY, while BUTFIRST [LARRY 
MOE CURLY| yields [МОЕ CURLY]. You 
can work from the other end of the list 
using LAST and BUTLAST. 

One attractive feature of lists in Logo 
that you don't have with arrays in most 
other languages is that list elements can 
be anything, whereas usually array ele- 
ments must all be the same type. On the 
other hand, you can easily access and 
change any array element, but you can 
attack lists only from one end or the 
other. For example, suppose you want 
to remove the 3 from the list L = |i 2 
3 4 5 6|. To get to the 3, you have to 
rotate the list twice. First, MAKE "L 
(LPUT FIRST :L BUTFIRST :L) yields L = 
|2 3 4 5 6 ||. Then, MAKE “L (LPUT 
FIRST :L BUTFIRST :L) yields L = [3 4 
5 6 | 2]. (MAKE is a Logo command that 
assigns a name to a list, “Lis the name 
of a list, and :L is the contents of “L.) 
You can now remove the 3 with a BUT 
FIRST. MAKE “L BUTFIRST :L yields L 
= |4 56 1 2]. Then rotate back. MAKE 
"L (FPUT LAST :L BUTLAST :L) yields 
L = |2 4 5 6 ||, and MAKE “L {ЕРОТ 
LAST :L BUTLAST :L) yields L = |1 2 4 
5 6]. 

Logo also provides a REPEAT state- 
ment, so that you can write the whole 
procedure in the following way: 


REPEAT 2 [MAKE "L (LPUT FIRST :L 
BUTFIRST :L)| 

MAKE "L BUTFIRST :L 

REPEAT 2 [MAKE "L (FPUT LAST :L 
BUTLAST :L)| 


(continued) 


Table 1: A comparison of four Logo systems for the IBM PC using five benchmark 
tests. A complete description of the tests is given in the text. The HIL benchmark is 
given in listing 1. The SIEVE benchmark is given in listing 2. The MATH 
benchmark uses real-number multiplication and division and is given in listing 3. The 
TRIG benchmark uses sine and cosine functions and is given in listing 4. The 
ALPHABET benchmark (listing 5) prints the alphabet on the screen over and over. 


Language SIEVE 50 HIL MATH 1000 TRIG 1000 ALPHABET 100 


196 233 27 
75 535 13 
45 74 196 
19 l6 210 
140 292 35 
13 43 9 


FINALLY! 
Software mail order service 
you can depend on! 


RESS 


BUSINESS SOFTWARE 
Now you can take advantage of the same personalized 


service enjoyed by America's largest corporations . . . 
at the same low prices! 


LIST SALE LIST SALE LIST SALE 
ADVANCED DATA INSTITUTE LEXISOFT MICROSOFT 
Aladin ^  — à à $595 425 Spellbinder 495 239 Multiplan 250 159 
ALPHA SOFTWARE LIFETREE Basic Interpreter 350 249 
Data Base Manager |! 295 179 Volkswriter Deluxe 295 169 End d т es 
ASHTONTATE LIVING VIDEO TEXT INC. Cash PEEN 150 119 
dBase Il 495 379 Think Tank (IBM) 196 165 CIC оа. NEST 
ATI - Think Tank (Apple) 150 19 —€ Ti Ca ا‎ 
Training WordStar 75 55 MDBS Punctuation & Style 150 95 
Training dBase |! 75 55 | ' 500 329 ———M—————— 
EET ook SON Piin id چ‎ cdl gre 
AutoCode 195 139 MONEY SAVERS LIST SALE Peachtext 5000 425 329 
<= MER. — PERFECT SOFTWARE 

OPEN ACCESS 5 39; Perfect Writer 349 218 
MM “ШЕ ЖЕ ed LOTUS 31 Perfect Writer/Speller 300 298 
CONDOR PROKEY 30 | PETER NORTON 
Condora — 1 650 339 WORD PERFECT Norton Utilities 80 54 
DIGITAL MARKETING SUPERCALC 3 | PRENTICE-HALL 
Milestone 295 249 CROSSTALK 5 1 Кеси Ен 495 299 
Datebook I! 295 179 QUICKCODE SELECT INFORMATION SYSTEMS 
Notebook 150 98 HARVARD PROJECT MGR. i Selec Word Processor 299 139 
SORCIM 
FOX & GELLER а lla SuperCalc 2 295 194 
| rdStar 495 245 

dGraph 295 169 SpellStar 150 99 TYLOG 
— — S CorrectStar 250 175 Lu ioo PN AM 
HUMANSOFT MailMerge 250 126 VISICORP 
DB Plus 125 B4 Professional Pak 645 365 Visicalc IV 250 159 
IUS InfoStar 495 248 WESTMINSTER SOFTWARE 
Easy System 11 395 239 MICRORIM Pertmaster 695 499 
General Ledger 595 349 R Base 4000 495 319 WOOLF SYSTEMS 
Accounts Receivable 995 349 Extended Report Writer 150 119 Move It 150 — 85 
Accounts Payable 595 349 Clout 195 165 


We can't fit all of our huge inventory in this ad, so please call for products you don't see here. 


CALL FOR OUR FREE CATALOG 


TO ORDER CALL TOLL-FREE: 
TERMS: ak ! * SAME DAY SHIPMENT ON MOST 
. ics He shipping changes and support = ed چ‎ Ux a à Prem URE РЧ 
licies. pis | 3 
E Ful guarantee against manufacturers EES 2...2 d Р “р РҮН An i acan aoe 
efects | * Dealer, institutional and quanti 

A | K^ Г | discounts available 
к eiae d ae аы ЕХ R ESS * No surcharge for credit card 
* Call for availability BUSINESS SOFTWARE ранне аа ee 
• NO CASH REFUNDS! Due to our low TT Tw . astercard accepte 

prices. ALL SALES FINAL. 94 Galli Drive, Suite E, Novato, CA 94947 ° COD 


These procedures are used later in the 
SIEVE program. 

PROPERTY is another Logo list-han- 
diing feature. You can give any identifier 
one or more property names with single 
values for each property. For example, 


PPROP "THISCAR "BRAND [Volvo] 


gives the identifier THISCAR the prop- 
erty BRAND whose value is Volvo. You 
can then select from a list those identi- 
fiers that have certain values for certain 
properties and PACKAGE them under 
some name. The use of PACKAGE is 
also handy for collecting related pro- 
cedures in order to save them together 
in a disk file. 

All the Logo languages under review 
implement the standard list-handling 
features described above except for 
one: PC Logo doesnt have the PACK- 
AGE command. Dr. Logo is notable be- 
cause it provides some nice extra com- 
mands: SHUFFLE. which creates a ran- 
dom permutation of the elements in a 
specified list: SORT, which sorts a list 
into ascending alphanumeric order; and 
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PIECE, which picks out a segment of list 
elements—for example, the third 
through twelfth elements. 

The Dr. Logo instruction book has a 
very amusing example: a random recipe 
generator, which makes highly fantastic 
dishes by picking out random elements 
from lists of foods and cooking pro- 
cedures. 

The PC Logo utilities disk comes with 
a famous Logo program called Animals 
in which the computer tries to guess 
what animal you're thinking of by ask- 
ing yes/no questions. Initially, it has only 
a small stock of questions; if it fails to 
guess your animal, it gives up and asks 
you for the answer. Then the program 
asks you for one question that would 
help it to distinguish its guesses from 
the correct answer in the future. It stores 
this question and uses it in future 
games; thus, the computer learns. 

There is no doubt that speed is impor- 
tant for list handling. You can't learn any- 
thing waiting for the machine to move 
objects around lists. In keeping with 
what seems to be a tradition, | coded 


Listing 2: SIEVE 50, an iterative version of the Sieve of Eratosthenes 


prime-number benchmark. 


TO STROLL :K 


IF К О IMAKE "ODDS LPUT 0 BUTFIRST :ODDS| 
IF :К 1 [REPEAT CK- |} JMAKE "ODDS LPUT FIRST :ODDS BUTFIRST :ODDSI| 


END 


TO SKIPZEROS 

IF FIRST :ODDS О [STOP] 

MAKE “COUNTER :COUNTER + | 
IF :COUNTER :N |STOP| 


MAKE "ODDS LPUT FIRST :ODDS BUTFIRST :ODDS 


SKIPZEROS 
END 


TO STRIKEOUT 

SKIPZEROS 

IF :COUNTER :N [STOP] 

LOCAL "PRIME 

MAKE "PRIME :COUNTER + :COUNTER + | 


MAKE "PRIMES SENTENCE :PRIMES :PRIME 


REPEAT INT (QUOTIENT :N :PRIME) [STROLL :PRIME| 


STROLL (REMAINDER :N :PRIME] 
STRIKEOUT 
END 


TO SIEVE :SIZE 
MAKE "N :SIZE 
MAKE “PRIMES |2] 
MAKE "ODDS |1] 


REPEAT :N- 1 |MAKE "ODDS SENTENCE :ODDS 1 + LAST :ODDS| 


MAKE “COUNTER 1 
STRIKEOUT 

PRINT :PRIMES 
END 
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a variation of the Sieve of Eratosthenes 
algorithm for finding prime numbers in 
Logo (see "Eratosthenes Revisited: 
Once More through the Sieve" by Jim 
and Gary Gilbreath, January 1983 BYTE, 
page 283). While Logo is certainly not 
an appropriate language for doing a 
sieve, the very cumbersomeness of the 
routine gives a good workout to Logos 
list-handling abilities. 

Look first at listing 2 and note that the 
sieving program is made up of sub- 
programs. SIEVE sets up the list and 
calls STRIKEOUT. STRIKEOUT finds the 
first nonzero entry in the list (using 
SKIPZEROS), makes PRIME the corres- 
ponding odd number, and then re- 
moves every PRIMEth number from the 
list using STROLL—a combination of 
strike and roll. The program records the 
various primes and prints them out. The 
only arithmetic occurs in computing 
PRIME = counter + counter + 1, and in 
determining how many times to do 
STROLL (N divided by PRIME times]. 
The benchmark results for the SIEVE 
program are in table 1. 


EDITING AND DEBUGGING 


You create programs and procedures 
(they are the same thing in Logo) two 
ways: typing line by line directly on the 
screen or working in an "editor" that 
allows you to go back and forth among 
the lines, entering, changing. and 
deleting as you wish. All the Logos sup- 
port these two modes, but the editor is 
more important for developing and 
changing long programs. It is essential 
to be able to see and move several lines 
of instructions at a time, and the editor 
that makes this the easiest is best. 
All editors must provide certain basic 
features: the ability to overwrite or in- 
sert characters, to delete or add lines, 
and to skip from line to line. Logo con- 
siders a line to be equal to all the char- 
acters up to and including the next car- 
riage return. If there are more characters 
than will fit on a physical line on the 
screen, the text should wrap around 
and continue on the next line, while pre- 
serving its integrity as a logical line for 
the Logo interpreter. All the Logo 
editors except Waterloo work this way. 
In Waterloo Logo the line continues 
even if it goes off the screen and 
becomes invisible (like the turtle with a 
WINDOW option). In order to see what 
(continued) 
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"^. "The CompuView people urge you to contact them if you 
*. have trouble, and my experience indicates that they 
a. mean it. 
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3 mode...most operations seem instantaneous. 
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‘what T ve mastered has shown me what a fine 
software this really is. AS ID needs expand Í expect 
VEDIT will continue to meet them.’ 
‘Tf you write source code, 1 doubt if you could find a bet- 
the editor mar et. 


= INSIDE THE IBM pc - PETER NORTON 

‘Two excellent programs assisted the mechanics of writ- 
‘ag. VEDIT, from CompuView of Ann Arbor, Michigan, 
was the text editor program US - | prefer it to severa 
word processors that 1 have bought and put aside. 


EADER RESPONSE 


INFOWORLD -R 
editing. [n fact, 1 


‘t is certainly MY choice for day-to-day 

hardly ever use à word processor anymore, Since any- 
thing that can be done with a word processor 1 can easi 
do with VEDIT. - Morton F. Kaplon 
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‘At present there are three major entrants into the screen 
editor category for the pC.. VEDIT is the front runner for 
the definitive quality screen editor. 
(NEDIT) is Very compact and quite powerful with 
high-quality documentation. 
: ‘VEDIT has а superior, example-filled manual designed 
ewcomer take better advantage 


: to help the text editor 0 


hx. Of its many features. 


VEDIT is avail 

able for vi 

microcom rtually every 80 

microcomputer Бана order pease ey you 
? S : ur 

VEDIT - Disk and ate ystem and disk format. 


8080, Z80 or IBM 

PC 

isla MS-DOS. ... e 
anual Only .... 195 


CompuView 


PROD 
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auline ges | Апп Arbor, Michigan 8 
313) 996-1299 Telex miu 
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MTI Diablo Sale! 


Diablo 630 API (Up to 40 cps) 


Diablo 620 API (Up to 26 cps) 


c ic = with 5 
“AIL Purpose Interface for 
Apple II, IBM PC, TRS-80, Commodore IEEE 488 
Centronics “Parallel” and RS232C “Serial”. 


Famous Diablo letter-quality printing. 


The best letter-quality printers on the market. At MTI’s best prices. 
Whether you buy or lease our equipment, you'll find MTI is the one 
source for all the computer and data communications equipment, 
applications expertise and service you’ll ever need. Call MTI today. 


New York: 516/621-6200, 212/767-0677, 518/449-5959 
Outside N.Y.S.: 800/645-6530 
New Jersey: 201/227-5552 
Ohio: 216/464-6688 


Applications Specialists & Distributors, New York, New Jersey and Ohio. 
DEC, Intel, Texas Instruments, H.P., Dataproducts, Lear Siegler, Diablo 
Esprit, C.Itoh, Intecolor, Racal-Vadic, MICOM, Ven-Tel, Develcon, PCI 
U.S. Design, Digital Eng., Cipher, MicroPro, Microsoft, Polygon & Select. 


Business as Usual? 


for your entire system and be back in 
business in a hurry by protecting 


it wouldn’t be.) i} coverage will begin as soon as your 


"т payment is accepted. Or, for even 


Business as usual these daysmeansa yw” , Fast, courteous claims handling prevents 
computer that's up and “humming” г ! your losing valuable business computing 
But if your computer were stolen or pp 777777-777--7--------. 1 time. 
damaged, you wouldn't have busi- 1 " Find the Lie FS oed 
ness as usual. {| V! coverage you need listed in the table be- 
YOU'D HAVE TROUBLE! T (Not witbout yi low, ااا تم‎ for as low as $35 per 
You can get fast replacement T your computer { year. Fill in the coupon today. Your 
Н 
$ 


your computer with SAFEWARE Per- M) р faster coverage, cali our toll-free 

sonal Computer Insurance. It's the only V... н number. 

coverage designed specifically for per- DOM JT. L E 

sonal computers used for business SZ. 1, 1 800 848 3469 

—in your office, shop or home. 1 T T= mam Mies Ios < rh (In Obio call 1-614 /2 2-0559) 
SAFEWARE protects ALL #4 ! Phones open 8 a.m. to 8 p.m. 

hardware, ALL purchased software pd Monday through Saturday 


t 
t 
Li 
and ALL media against theft, acci- Ё 
dental damage, natural disaster, 
power surge, etc,, regardless of use, 
after a low $50 deductible. 


Total Hardware, Media & Annual 
Software System Value Premium 


Mail to: SAFÉWARE. P.O. Box 02211. Columbus, OH 43202. 


Before I'm out of business, 


Орто $ 2.000 $ 35 ч. ед ب‎ ы 
$ 2001-5 5.000 $ 60 please issue my SA A nsurance Coverage. 
$ 5.001-$ 8.000 $ 75 Name 
an ا‎ sipcet 
$11,001-$14,000 $105 3 f 
Call toll-free for rates on higher coverage. ' РЧР Не 
Covercage differs th Тхи. System value $ O Check Enclosed O VISA O MasterCard 
iris an underwriting requirement that vou Card # Exp. Date 
insure your system fur its full value. 
Call fur student rates, Signature 
No risk. You may return contract for full refund within 10 days. Coverages 
BIT and units are subject to the terms. conditions and exclusions in the contract. 
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you wrote, you must scroll the screen 
horizontally with several manua! cursor 
moves and keystrokes. This is extreme- 
ly annoying, especially with the 
Waterloo editor that supports lines only 
40 columns wide. (The others all allow 
80-column lines in text mode) Ironical- 
ly, Waterloo Logo does have line wrap 
outside the editor if you are entering a 
program line by line on the screen. 
While Dr. Logo and IBM Logo have 
perfectly adequate and easy-to-use 
editors, PC Logo is really the clear win- 
ner in this category. It has SEARCH and 
REPLACE commands as well as the abil- 
ity to move or copy large blocks of text 


. from one place to another. PC also has 


various useful editorial functions as- 
signed to nearly every key on the IBM 
PC keyboard including the function keys. 
The Waterloo editor has a nice way of 
moving a text block after you highlight 
it. but this doesn't compensate for its 
lack of line wrap. 

A final word about editors: you can 
use almost any screen editor or word 
processor to create Logo programs. 
However, there are two complications: 
first, you must leave Logo to use your 
editor and return to Logo to run the pro- 
gram; second, your version of Logo 
must be able to read the file that your 
editor/word processor creates. The first 
complication is at worst an inconve- 
nience, but the second is very serious 
for Dr. Logo. Dr. Logo operates under 
the CP/M-86 operating system. If your 
editor is DOS-based, as many are, the 
files it creates cannot be read by Dr. 
Logo. Furthermore, you won't be able 
to copy any Logo programs into your 
system unless the programs are on a 
CP/M-86 formatted disk, which is unlike- 
ly if they weren't created for using Dr. 
Logo. Most IBM PC users operate under 
DOS, so it is wise to be wary of products 
using other operating systems. They 
may work quite well but not have the 
compatibility you desire. (Waterloo 
Logo also has its own operating system, 
Port, but it is possible to use DOS files 
with Port provided the disk is formatted 
with 8 sectors per track.) 

Because you must debug programs 
that dont work properly, debugging fea- 
tures are important. For effective de- 
bugging. the four Logos provide a 
PAUSE command. When you insert it in 
a program, PAUSE creates a temporary 

[continued| 
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Paint a Picture of Peripheral Profit. 
Boost your sales with the all-new 
PKASO/U, the state-of-the-art interface 
that upgrades the Apple II, I+, Пе, and 
III and any parallel printer to a complete 
text and graphics system. PRKASO/U 
(pronounced *'Picasso," the “U” is for 
Universal) lets you quickly and easily 
demonstrate to your customers how to 
use each and every capability of their 
printers. And gain additional features to 
turn every printout into a masterpiece. 


Sell More Printers 

by Demonstrating More Features. 

PKASO/U lets you exhibit a wider 

range of capabilities from any parallel 

printer you team up with the Apple, 
including many exclusive features not 
offered by any other interface: 

e Magic Screen Dumps: instant, sirele- 
command snapshots of any image on 
the Apple screen, graphics or text. 

* Print the graphics screen алу size — 
from inches to feet — another 
PKASO/U exclusive. 

* [nstantaneous, single-command Lo 
Resolution Screen Snapshots, only 
from PKASO/U. 

e Super Resolution — higher resolu- 
tion graphics from your dot matrix 
printer than possible on the screen, 
only from PKASO/U. 

* 4-way Rotation of image — 90°, 
180°, 270°, 360? — positioned 
anywhere on the page. 

* Direct or Reverse Printing — black 

Circle 160 on inquiry card. 


on white or white on black. 

* Full color for printers with color 
capability. 

* 16-level gray scale for black and 
white photographic images, only 
from PKASO/U. 

* Aspecting, with separate width and 
height adjustments for any size and 
aspect ratio. 

e Windowing, the printout of any 
selected portion of a graphics image 
in any size — equal, enlarged or re- 
duced, another PKASO/U exclusive. 

* Low-cost clock/calendar option for 
time/date stamping, available soon. 


Eliminate the “PU Wait" Excuse 
with Future Compatibility Feature. 
Show your customers how their Apple 
can be instantly linked with all major 
parallel printers of today and tomor- 
row. Unlike other printing interfaces 
which are limited by ROMs or DIP 
switches with pre-set configurations, 
PKASO/U is completely configurable 
for either present or yet-to-come 


Promote ShuffleBuffer 

for a Complete Upgrade. 

The new Buffer with a Brain, Shuffle- 
Buffer, feeds the printer while the com- 
puter performs other tasks. It's the only 
buffer that can rearrange stored data, 
mix and merge, match and patch, 
repeat and reprint. Your in-store 
demonstration model will sell itself. 


Centronics-interfaced printers. 
An only-from-PKASO/U exclusive. 


Cut Customer Expenses 

with Color Ribbon Savings. 
PKASO/U pays for itself in color 
ribbons saved. Exclusive Mosaic Mode 
suspends color dot overprinting, prints 
dots next to each other (not on top of 
each other) to achieve desired shades. 
Since fewer dots are printed, less ink is 
used, and ribbon life is doubled. 


Do it with PKASO/U. 


Show your customers the detailed User 
Manual and fully-documented Demon- 
stration Diskette; let them plug in the 
cables (included) and start producing 
masterpieces. The printouts will close 
the sale, so be sure an in-store demon- 
stration model is displayed prominently. 
Call us directly at (215) 667-1713. 


p ыа 4 
PKASO/U DID IT. 
Ф Interactive Structures, inc. 

146 Montgomery Avenue 


Bala Cynwyd, PA 19004 
(215) 667-1713 
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PROGRAMMERS: Save time & 


money. Write better programs. 


THE PROGRAMMER'S SHOP helps you find products, services and 
support - at good prices. We provide: 


| * Free productliterature * Over 300 products 
* Product comparisons * Newsletters 


| AND: ° Bulletin Board * Special disk formats * Good prices * Rush orders 
e Volume purchasing help • VISA/MC, COD, POs • Programmer's Referral List 
* Special Reports * Find a publisher * Tech help * "Pioneer Program" 


Save effort and frustration - find what you need. 


UNIX" forthe IBM PC 


COHERANT by Williams is fast, 
coresident with PCDOS, well docu- 
mented - for "C" developers. $475 

VENIX by Venturecom isa "true" 

UNIX. It fits needs for development 
and for business use. $775 

XENIX by Microsoft is a rich system, 
has applications available and a 
“High” 74 COBOL. $1325 


UNIX is a trademark of Bell Lab. 


Other Key Products 


C86 by СІ ($339), Lattice ($359) from 
Lifeboat or Microsoft, and Williams C 
($475) are in a tight battle. Which is best 
for integration with Fortran? 8087? 
support libraries? speed? debugging? 

FORTRAN - 86 from Microsoft ($259) is 
improving with libraries for graphics 
($175), screen ($265), and statistics ($275). 

LISP by Integral Quality ($155} is well 
rounded while GC Lisp ($465) supports 
syntax closer to “Common LISP.” 

GraphiC "C" library with source - for 
PC, Corona, printers, plotters, Hi-Res, 
8087 option, with source $195 

PLINK-86 is a program-independent 
overlay Linker to 32 levels for all MS Lan- 
guages, C86 and Lattice. $315 


For CP/M-80 


ECOsoft C is now complete, rich, fast, 
has library source, trig $225 

Edit programs with VEDIT ($119), MINCE 
($149) or "C"SE with source ($75) 


Featured Prod uct: 


The Instant-C Interpreter 
C programming three times faster 


Instant-C is an optimizing interpreter for C that makes programming much 
faster. It eliminates the time wasted by compilers and loaders. Many repe- 
litive tasks are automated to make programming less tedious. 


Æ Two seconds elapsed time from E Compiled execution speed; 40 
completion of editing to times faster than interpreted 
execution. Basic. 


E Symbolic debugging; single lll Can generate .EXE, СМО files. 


Step by statement. Ш Integrated package; nothing else 
Ш Follows К & R— works with needed. 


existing programs. Comprehen- шщ Works under PC-DOS, MS-DOS 
sive library with source. or CP/ M-86. | i 


Ш Full-screen editor integrated with iB Immediate execution: ideal for 
compiler; compiler errors set learning C | 
cursor to trouble spot. | 


Systems, Inc. (617) 653-6194 | Instant-C is $500. 
For a catalog, comparisons, prices, or for an info packet on AI, or 
Editors, "C", BASIC, PASCAL, FORTRAN, or COBOL — or just for 


Call 800-421-8006 


THE PROGRAMMERS SHOP j 


128-BRockland Street, Hanover, MA02339 
Mass: 800-442-8070 or 617-826-7531 
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halt so that you can print out the values 
of the variables on the screen and see 
what's going on. Then you can resume 
processing with the CONTINUE com- 
mand. 

Dr. Logo and PC Logo also provide a 
TRACE command which, if typed in be- 
fore executing the program, displays the 
names and values of all variables and 
procedures as the program encounters 
them in execution. With recursive pro- 
cedures, Dr. Logo prints out the level of 
the procedure call, too. If you combine 
TRACE with PAUSE, you can save time 
and keystrokes in debugging. However, 
Dr. Logo goes further and provides 
WATCH and DEBUG as well. WATCH 
puts the procedure into "one step" 
mode, executing only one line at a time; 
you then press enter to start the next 
line. DEBUG splits the screen, display- 
ing the results of TRACE on the top half 
and the program's actual output on the 
bottom half. You can also invoke a com- 
bination of TRACE. WATCH, PAUSE, and 
DEBUG. This package of utilities makes 
debugging in Dr. Logo by far the most 
convenient. 


ARITHMETIC 


Except for some dedicated fans, very 
few people choose Logo for number 
crunching (extended arithmetic calcula- 


‘tions using real numbers). Of course, 


turtle graphics uses real-number manip- 
ulation implicitly, but this is so tied up 
with screen output that it becomes a 
separate category To please the 
number crunchers, | did a few bench- 
marks using only standard arithmetic 
and trigonometric functions, because 
Waterloo and PC Logos dont have 
logarithmic or exponential functions. 
This lack is quite surprising in the case 
of PC Logo since its 8087 support 
should make all types of transcenden- 
tal functions easy and fast. For the sake 
of comparison, | also ran an exact 
analog of each arithmetic program in 
IBM BASICA and added the times to the 
chart. Table 1 includes the results for a 
program called MATH 1000, which uses 
multiplication and division as shown in 
listing 3. The TRIG 1000 program results 
in table 1 come from sine and cosine 

calculations as given in listing 4. 
Notice that even without the 8087, PC 
Logo is the fastest for real-number 
manipulations. Its speed on trigono- 
(continued) 


Why people choose an IBM PC in the first place 
is why people want IBM service...in the first place. 


After all, who knows your IBM Personal 
Computer better than we do? 

That’s why we offer an IBM maintenance 
agreement for every member of the Personal 
Computer family. It’s just another example 
of blue-chip service from IBM. 

An IBM maintenance agreement for your 
PC components comes with the choice of service 
plan that's best for you—at the price that’s 
best for you. 

Many customers enjoy the convenience and 
low cost of our carry-in service. That's where 
we exchange a PC display, for example, at any 
of our Service/Exchange Centers. 


And for those customers who prefer it, we 
offer IBM on-site service. where a service repre- 
sentative comes when you call. 

No matter which you choose for your PC, 
an IBM maintenance agreement offers you fast, 
effective service. 

Quality. Speed. Commitment. That's why 
an IBM maintenance agreement means blue 
chip service. To find out more about the 
specific service offerings available for your PC, 
call 1 800 IBM-2468. Ext. 104 
and ask for PC Maintenance. m= == 


Blue chip service from 


metric functions using the 8087 explains 
why it produces graphics so quickly. You 
have to wonder why PC Logo is slower 
than IBM Logo in the Hilbert Curves 
benchmark when the 8087 is not pres- 
ent. ] suspected that there might be 
some inherent slowness in getting infor- 
mation to the screen, so | tested the 
Logos with a simple program that just 
displayed the alphabet many times. The 
results of running ALPHABET (see list- 
ing 5 and table 1) were striking. For 
some strange reason, probably a bug. 
PC Logo actually slowed down the more 
alphabets it printed. (Note that this bug 
has now been corrected and PC Logos 
screen output is notably faster.) 


MEMORY AND PERFORMANCE 


PC Logo is the only one of the four that 
needs as little as 64K bytes of memory. 
But it sacrifices some features (including 
high-resolution graphics and an 80-char- 
acter screen) with that little memory. 
[BM Logo requires 128K bytes, while the 
other two require a minimum of 192K 
bytes. How much memory the language 
can use [апа how efficiently the lan- 
guage can use it) is probably of greater 
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interest than how much it needs. 

Logo stores lists (procedures and in- 
structions are different) in data struc- 
tures called nodes (see reference 4). Sup- 
posedly, the number of nodes that exist 
determines how much space you have 
for writing and running programs, 
assuming a node means the same thing 
for each Logo. Since it is unlikely that 
you would ordinarily exhaust memory 
simply by writing a long program (it 
would have to be very, very long), the 
amount of memory you need to run the 
program is crucial. 

The recursive program that uses stack 
memory is the most common memory 
gobbler (see text box. “Recursion: 
Therein Lies a Tail page 300). IBM Logo 
is by far the most effective user of stack 
memory, and PC Logo the least. Further- 
more, IBM can use as much as 256K 
bytes of memory—more than any of the 
others—while PC Logo can use only 
128K bytes (perhaps accounting for its 
small stack). Waterloo can use as much 
as 192K bytes, while Dr. Logo implies 
that 256K bytes or more “enhances” its 
performance. On entry Dr. Logo says it 
has 9074 nodes free, while IBM claims 


Listing 3: MATH 1000, a real-number multiplication and division benchmark. 


TO MATH :N 
MAKE “COUNTER | 
MAKE "Q | 


REPEAT :N [MAKE “Q {COUNTER + :COUNTER * 3.14159)/5 + 2.71828 ° 
:COUNTER) MAKE “COUNTER :COUNTER + 1| 


PRINT :Q 
END 


Listing 4: TRIG 1000, a trigonometric function (sine and cosine) benchmark. 


TO TRIG :N 
MAKE “COUNTER 1 
MAKE “Q | 


REPEAT :N (MAKE "O SIN(:COUNTER®2)+COS(:;COUNTER*3 + :COUNTER) 


MAKE “COUNTER :COUNTER + 1) 
PRINT :Q 
END 


Listing 5: ALPHABET. a text screen output program. 


TO ALPHABET :N 


MAKE А |ABCDEFGHITJKLMNOPQRSTUVW X Y Z| 


MAKE "COUNTER 1 


REPEAT :N [TYPE :А TYPE :COUNTER MAKE “COUNTER :COUNTER + |] 


END 
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to have 31,095. Since І have a 320K-byte 
system, what could “enhances” mean? 


INSTRUCTIONS, 
DOCUMENTATION, AND EXTRAS 


All the Logos come with instructions for 
start-up and for writing programs, as 
well as documentation for all the com- 
mands and procedures available, They 
also have fairly adequate indexes. The 
reference manuals for IBM, PC, and Dr. 
Logos are thick loose-leaf books with 
complete instructions for getting 
started. Dr. Logo provides color plates 
showing the graphics outputs, while IBM 
supplies a separate spiral-bound note- 
book devoted to the turtle. The first part 
of the PC manual is an elementary tutor- 
ial; the package also includes a separate 
disk with examples and utilities contain- 
ing the famous Dynaturtle game (which 
illustrates Newtonian laws of inertia), a 
curve-sketching program, and several 
others. By contrast, Waterloo Logo pro- 
vides only a demonstration disk and a 
rather slim booklet listing and describ- 
ing briefly its primitive procedures and 
its differences from Apple Logo. Water- 
loo Microsystems apparently feels that 
its Logo is sufficiently close to the Apple 
system so that you either already know 
how to program in Logo or will pur- 
chase an Apple tutorial; the company 
did suggest to me that a more exten- 
sive manual will appear in the future. 

In the IBM and Dr. Logo instruction 
manuals, procedure descriptions each 
begin a page, contain one or more ex- 
amples, and are arranged alphabetical- 
ly. The PC manual is similar but arranges 
its procedures by type (e.g.. list manip- 
ulation, graphics, input/output, etc.) and 
then alphabetically within the group. 
Finding a description is rather slow and 
often means using the index. Waterloo 
and IBM also provide reference cards 
listing various procedures with brief 
descriptions of their syntax. 

For the serious programmer, IBM and 
PC Logos provide some nice extras like 
access to DOS services and machine- 
language subroutines. PC Logo lets you 
set the 8088 registers and call inter- 
rupts. You can extend this setting, some- 
what awkwardly, to load and call a ma- 
chine-language routine by using the 
DOS stay-resident service in your sub- 
routine and setting an interrupt vector 


to point to the procedure. IBM provides 
(continued) 


IBM PC & XT... See special above!!! 
COLUMBIA w’$3000 retal software! 


AMDEX COLOR I, Ш, IV... Low!!! 
TAXAN 12" Û „о. 109 

127 A REPENS 115 

NP Sin m 439 
PRINCETON HX-12 ....................... 469 
58-12... nenn, %9 
ару reris miii 199 


124 MONO = IBM .............. 169 
ROL — 449 
135 RGB.COMP ...................... .. 475 
QUADCHROME .............. vn, ~ 489 


HAYES 300.................................. 199 


Circle 104 on inquiry card. 


"DOT MATRIX" 

EPSON AX 80 100 cs ............ - 294 
RX 80 FIT 100 CPS ................. 339 
RX 100 100 сре, 132 co .......... 575 
E IDEE Bera 475 


FX 100 160 ops, 132 00l ............ 675 
LQ 1500 200 ops NEW! i. .. 1180 
СКАТА GOR ior аць 349 
KP Fato rect 410 
MP Eee A aim. _ 684 
ME peer «endi 1995 
MANN TALLY SPIRIT 80 -................ 275 
Tq MOTOR 579 
GEMMAM аЛ сс с; 269 
||. WEAR CH RNC 349 
C-ITOH PROWRITER ...................... 329 
*"""DAISY WHEEL" 
BROTHER DAISY WHEEL 
a у. marre Mc EES .. 429 
nara "E onmi 675 
HR-35 (36 срѕ) ..................... —. 1099 
СОЕ еы m- 429 
DIO i read 949 
MADLO <1 IL ——— 202 
NI eem P 1276 
EM em 1589 
ТТХ 1014 SERPAR'TRACTOR ....... 399 
СУНАК RBS _ 429 


SILVER REED 550P ........................ 560 


PANASONIC HI-360 KB .................. 139 
TEAC '4 H-260 КВ ....................... 149 
SHUGART % Hi-360 KB ................. 159 
EVEREX 10 MG НО. WCONTRL .. 899 
ATARI INDUS СТ... - 349 


SPREADSHEETS ™"" 
КООЗ С AR AO 
SYMPHONY ............................... 449 
SUPERCALC 3 Saar 239 


QUA] QUU, ee 149 
"IBM WORDPROCESSORS'"* 
WORDSTAR PRO PACK .._............ 339 


PES WEITE ai TO 

MULTIMATE ааа 000 

WORD W/MOUSE .......................... 295 

VOLKSWRITER DELUXE ............ . 179 
"IBM DATA ВАЅЕ""" 


CROSSTALK .......... — — — . 129 
GORY АР eritis ZH 
MASTERTYPE 

PRUKEY 4E gg 


NORTON UTILITIES ..................—... 55 
PFS REPORT Letto: 19 


DOW JONES _ 249 
SET РАЯ: aT. 
“IBM GAMES" 


FLIGHT SIMULATOR ........................ 34 
PINBALL a dU 


OUR CUSTOMER SATISFACTION 
tails to meet ufactu 


man 
fora full refund or ex 


ELL, CA9 


BASCOM AYE, SUNNYVALE, 


S 


change of your choice! 


FROGGER на ЭЙ 
ULTIMA 11... HOW!!! 
ZÜR EQ ын ы лыш юн!!! 


HERCULES GRAPHICS ................. 315 
HERCULES COLOR New! ............... 199 
AST SIX PAK WIBAK .................... 249 
MEGAPLUS 5 m 258 
STB RIO W/64K ............................ 239 
GRAPHIX PLUS ................—....... 909 
EVEREX GRAPHIC EDGE .............. 399 
H.D. CONTROLLER „n.i 299 

MONO CARD ................. 249 
QUADRAM QUADBOARD W/$4K .. 249 
QUADBOARD !........................... 199 


COLORGRAPHICS ..................... 219 
PLANTRONICS COLOR PLUS ....... 359 
MA SYSTEMS PC PEACOCK 
GRAPHS LLL emend 239 
TECMAR GRAPHICS MASTER ...... 489 


64K RAM CHIPS 200ns .................. 46 


KEYTRONICS 5151 NEW! ............. 199 

5180. —— man 189 
MICRO-SOFT MOUSE ................ low!!! 
MOUSE SYSTEM-MOUSE ........... low!!! 
KOALA PAD .....— — — — е B5 
KRAFT JOYSTICKS ........................ 45 


RAUS aah hase, 
tions "m 30 days o P ded dueto copyright laws 


ORANGE MICRO GRAPPLER ....... 115 
BUFFERED ас 5106 
MICROMAX GRAPHMAX ............... 139 
VIEWMAX 80 .............................. 159 
VIEWMAX 80е W/64K ................ 199 
MICROSOFT 16 RAM CARD ............ 75 
SOFTUARD ань 239 
SOFTCARD PREMIUM РАК ........ 475 


64K RAM chips SALE... — = 45 
VERBATIM SS/DD diskettes ‚21 
DS/DD diskettes es 29 
DYSAN 55/00 diskettes .................... 29 
08/00 dskettes ............................ 29 
DISK MINDER-PLEXI (75) ................ 29 
DISK MINDER WIKEY (100) numser 34 
SURGE PROTECTOR Compugard .... 59 
PTI POWER BACK-UP 200W „en. 329 
300W ........ 549 
FINGERPRINTS-EPSON all models .. 48 
PRINTER DUST COVERS al models. 10 
MONI-BASE Monitor Stands... 19 
COMPUTER PAPER all makes ... Low!!! 
PRINTER STANDS Piengiass ...... 23/39 


C54 CARDCO +G ............. —À | 
ATARI МР1190 1... 94 
APE FACE LÁ „69 


PRINTER INTERFACES all .......... $Cail 
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hen a procedure has the com- 
mand to perform itself as one 
of its instructions, this is recur- 


sion. Consider the very simple Logo 
program: 


TO STAR 
TYPE |«| 
STAR 
END 


When invoked, this program types an 
asterisk and invokes itself again; then it 
types an asterisk, then invokes itself 
again, ad infinitum—you can stop it only 
with a Logo BREAK command. Not every 
language supports this kind of antic: FOR- 
TRAN and BASIC do not. while Pascal, 
C, LISP. and Logo do. 

When you call or invoke a procedure 
by name in a program, certain informa- 
tion—the location of its commands in 
memory and the value of its variables—is 
placed in a special region of memory 
called the stack. You can picture the stack 
as just that: a stack of memory locations. 
The last item to be “pushed” or placed 
on the stack goes on top of the items 
already there: you can access only the 
most recently added item; and you must 
remove or “pop” it in order to reach 
those beneath it. Each time you call a 
procedure, its vital information is 
“pushed” onto the stack. Each time the 
computer finishes processing a called 
procedure, this information is “popped” 


.BLOAD and CALL routines—they work 
the same way as in BASIC—to load and 
run machine-language code. These will 
be provided in a future update of PC 
Logo. IBM and PC Logos also include 


the commands .EXAMINE and 
DEPOSIT. which are the (polite) Logo 
versions of PEEK and POKE. Both IBM 
and PC Logos have procedures to 
redirect input/output characters and 
numbers to and from disk files. 
Waterloo Microsystems (Waterloo 
Logo) and Harvard Associates (PC Logo) 
offer a flat licensing fee for school sys- 
tems or other nonprofit groups that in- 
tend to use Logo. This enables the non- 
profit user to make and use as many 
copies as needed for the group. Extra 
copies of documentation can be pur- 
chased separately. IBM also has educa- 
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REVIEW: FOUR LOGOS 


Recursion: Therein Lies a Tail 


Table 2: This table shows the 
point at which the STAR2 program 
dies in each Logo, which will give 
you an idea of the relative stack 
size available. 


Language Time (seconds) 
Dr. Lago 514 
ІВМ Logo 2386 
PC Logo 106 
Waterlco Logo 763 


off the stack. The information on the pre- 
viously "pushed" procedure is now on 
top of the stack. 

If you analyze the behavior of STAR, it 
appears that you never reach an END. 
Before the first STAR can end, it must 
complete the second STAR, which can't 
END until STAR number 3 finishes, which 
can't end until. . . . Therefore the vital in- 
formation about each copy of STAR 
never “pops.” The stack will grow forever 
until the memory allocated to it runs out 
and the system crashes. 

The remarkable thing is that this crash 
never occurs. Because there are no in- 
structions (other than the END statement) 
following STAR's recursive call to itself, 
recursive language compilers and inter- 
preters recognize the simple repetition 
(or iteration) of one fixed procedure. They 


tional discounts available to schools 
and universities. Only Digital Research 
has no similar plan at this time; further- 
more, its Dr. Logo is the only one that 
is copy-protected. Digital Research 
does, however, supply one backup. 


HARDWARE 


All four Logos run on either the [BM PC 
or XT, although you can't load Dr. Logo 
onto a hard disk because it is copy-pro- 
tected. While you can theoretically 
operate Logo without a color-graphics 
adapter, there is hardly any point in 
using it without turtle graphics. All the 
Logos require at least one disk drive, 
but Waterloo Logo appears limited to 
one because there is no procedure to 
change or reference an alternate drive 
from within the language. 


handle it by recording one fixed copy of 
the procedure and executing it over and 
over again. Such a situation is called "tail" 
recursion because the recursive call is 
placed at the end or tail of the procedure. 

Consider the following two variants of 
STAR: 


TO STARI :N TO STAR2 :N 
TYPE :N TYPE :N 
TYPE [*| STAR2 :N--1 
STARI :N+1 TYPE |*i 
END END 


STARI is simply another example of tail 
recursion, this time with a variable N. N 
is a counter, which is printed with an 
asterisk during each repetition. ! tried 
STARI in all four Logos. and it continued 
for more than 4000 repetitions. 

STAR? is another story. An instruction 
exists after STAR2’s call to itself: the com- 
mand to print an asterisk. This command 
is never executed because STAR2 never 
gets past invoking itself an infinite 
number of times. The interpreter doesnt 
recognize that STAR2 is intended to do 
exactly the same thing as STARI; it just 
sees that the recursive call is not the iast 
command in the program, so it pushes 
the whole mess on the stack and keeps 
going. Consequently, STAR2 is a good 
way to measure the stack size allocated 
or usable by the various Logos. The last 
number that STAR2 prints gives the 


IBM and PC Logos both run on the 
PCjr at this time. Waterloo Microsystems 
claims that by the time you read this its 
Logo will also. Digital Research has no 
immediate plans for PCjr compatibility. 

PC and Dr. Logos support the use of 
lightpens, while Dr. and IBM Logos sup- 
port joysticks. 


CONCLUSIONS 


As you can see, it is hard to pick a clear- 
cut winner from these four contenders. 
IBM Logo has the best balance of 
speed, features, and documentation. All 
the procedures work as advertised. and 
the ease of interfacing with machine lan- 
guage makes up for some of Logos in- 
nate weaknesses. The amount and effi- 
cient use of stack space are strongly in 
its favor, as is its ability to use as much 


REVIEW: FOUR LOGOS 
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relative size of the stack. Table 2 gives the 
comparative stack sizes; in other words, 
it shows the last number printed before 
STAR2 dies. As you can see, IBM Logo 
has, by far. the largest effective stack. 

It is interesting to try to determine ex- 
actly how clever the interpreter is in 
detecting tail recursion. Consider now the 
following variant: 


TO STAR3 :N 

TYPE :N 

TYPE [*| 

IF :N »O |STAR3 :N+ || 
END 


The last instruction is once again a call 
to the procedure itself, but a spurious IF 
‘N>O precedes it in the actual instruc- 
tion line. This is effectively tai] recursion, 
but does the interpreter know? Only the 
IBM interpreter correctly interprets this 
as tail recursion and continues to execute 
the program: all the others die at around 
the same number of repetitions as they 
did with STAR2. 

How important is stack space and its 
conservation? Logo depends to a great 
extent on recursive procedures, because 
it lacks the built-in control structures 
"WHILE ... END" and "REPEAT ... 
UNTIL' found in other structured lan- 
guages. Listing 6, MSIEVE. is a recursive 
version of the Sieve (thanks due to 
Meredith Lesly). MSIEVE 100, for exam- 
ple. looks for primes less than or equal 


as 256K bytes of memory. It could use 
a few more features in the editor, high- 
resolution graphics, and 8087 support. 
Nevertheless, IBM Logo is an impressive 
piece of software. 

PC Logo comes in a close second with 
many extra enhancements, 8087 sup- 
port, high-resolution graphics, and ac- 
cess to system-level interrupts. Its editor 
is very nice, especially the SEARCH and 
REPLACE commands, and no quotes 
are necessary to call up a procedure. It 
could use more stack space for recur- 
sive procedures and a greater ease of 
machine-language interfacing. 

Dr. Logo, in third place, is still a very 
appealing product. its debugging facil- 
ities are a pleasure to use and its 
manual is very easy for a beginner to 
read. Its list-handling facilities are 


to 100. PC and Dr. Logos die well before 
100 while Waterloo continues only to 
about 400. IBM does MSIEVE 1100 but 
finally dies by MSIEVE 1500. If you call 
NODES after MSIEVE dies, you find that 
there are 21.104 modes left (from 30.881 
initially); IBM Logo has really run out of 
stack spaces, not memory. It is interesting 
that MSIEVE is also, in a certain sense. 


tail-recursive, but it is unrealistic to think 
that an interpreter could rearrange it as 
an iterative process. You can prove 
mathematically that any recursion сап be 
recast as an iteration, but interpreters are 
not mathematicians. 

A point of interest: SIEVE (iterative) and 
MSIEVE (recursive) take about the same 
time to execute. 


Listing 6: MSIEVE, a recursive version of the Sieve benchmark by Meredith Lesly. 


TO SIEVE :N 
PRINT SIEVE2 BUTFIRST IOTA :N 
END 


TO SHRINKIT :N :LIST 
IF EMPTYP :LIST [OUTPUT :LIST} 
LOCAL "T MAKE "T (FIRST :LIST) / :N 


; throws away 1 and starts 
; sieving process 


: eliminates multiples of 
; first element of list 


OUTPUT SENTENCE (IF T = INT T Ill} (FIRST :LIST]) 


SHRINKIT :N BUTFIRST :LIST END 
END 


TO SIEVE2 :LIST 
OUTPUT IF EMPTYP :LIST [:LIST| 


; collects primes into st 


ISENTENCE FIRST :LIST SIEVE? SHRINKIT FIRST :LIST :LIST|] 


END 


TO IOTA :N 
LOCAL "T 
MAKE "Т I 


+: creates list of first N 
; integers 


REPEAT :N—! [MAKE "T SENTENCE T 1 + LAST T] 


OUTPUT T 
END 


superior. On the other hand, the inter- 
preter is sensitive to whether you type 
upper- or lowercase letters in your 
identifiers—very annoying. Also, Dr. 
Logos incompatibility with DOS can be 
a drawback, especially since it prevents 
reading Logo programs saved on DOS 
disks. 

Bringing up the rear is Waterloo Logo, 
which has the fewest features. In fair- 
ness you can say that it works quite 
well—I didn't detect any bugs and some- 
one drawing pictures will appreciate the 
ARC, CIRCLE, and PAINT commands 
greatly. It is quite close to Apple Logo. 
but its editor is cumbersome, its manual 
quite Spartan, and, like Dr. Logo, it has 
no machine-language or file-handling 
capabilities. 

If you want Logo to experiment with 


turtle graphics or for your students or 
children to play with, then any of these 
packages is quite adequate. However, if 
you want some special features or need 
to do any serious program develop- 
ment, then IBM Logo or PC Logo is your 
best choice. 8 
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Apple s new baby has 


Its called Macintosh. And it 
has a lot of our personality. 

Were called Microsoft: And 
our part of Macintosh is five new 
programs that are bright, intuitive, 
outgoing, understanding and 


born to perform. 
oa MgB. Qut pride, your joy. 


Taking advantage of Macintoshs mouse and rich 
graphics, weve designed 
software that works like 
you, even thinks like you. 

All our programs share ы oraaa 
the same plain English Microsoft Multiplan Microsoft Chart 
commands. So what once took days to learn, now takes 
hours or minutes to learn with Macintosh. 


Meet the family. 


Our financial whiz is MULTIPLAN,; an electronic 
spreadsheet that actually remembers how you work. Even 
offers suggestions on spreadsheet set-up. 

When it comes to writing, nothing will travel faster than 


Microsoft and Multiplan are registered trademarks of Microsoft Corporation. Apple ts a registered trademark and Macintosh is a trademark licensed w Apple Computer, Inc 
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our best features. 


our WORD, available this Fall. Using the mouse, it will 
let you select commands faster than you can say "cheese" 

Our most artistic child will be CHART. Available 
late this Summer 

It gives you 45 presentation-quality chart and graphic 
styles to choose from. 

Later this year, well offer our most manageable 


child, FILE, an advanced personal MICRZSSOFT. 


a... 49 
Li 


record management program. The High Perbanas Software 
And BASIC, the language spoken by nine out of ten 

=æ microcomputers world- 

ms | eI | wide, is the granddaddy 

nn م‎ — | them all. 

[c PEE = ---] Now enhanced to take 
Microsoft Word Microsoft File full advantage of the 


Macintosh mouse, windows and graphics. 
So call 800-426-9400 (in Washington State, Alaska 
and Hawaii call 206-828-8088) for the name of your 


nearest Microsoft dealer 


When Lotus wanted | 
better graphics 
for 1-2-3, they 

chose a better 


graphics card-H ERCULES 


And then we became a standard. 

When the IBM” PC was introduced over 2 years ago, the talented 
people at Lotus realized that it was limited by a lack of high resolution 
graphies. They knew that this was going to have an adverse effect on 
1-2-3’s graphics. And Lotus didn’t want anything to hold back their 
revolutionary software. 

So they turned to Hercules. 

Lotus recognized that the Hercules Graphies Card delivered 
the performance they wanted. It offered high quality text and high 
resolution graphies on IBM's monochrome display. It completely 
replaced the IBM monochrome card. And it didn't cost an arm and 
а leg. 

Since then, Hercules has sold a lot of Graphics Cards. So many 
that the Hercules Graphics Card has become the high resolution stan- 
dard for the IBM PC. And this means that there is more high resolution 
graphics software available for Hercules than for any other graphics 
card you can buy. 

Software like Microsoft® Word. Our high resolution makes 
Word’s text much sharper and easier on your eyes. And there are 
other programs for business graphics, computer aided design, 

terminal emulation and programming. 
|. Call for our free information kit. See why the 
company that made the first graphics card for 
the IBM PC still makes the best. 


Hercules. We're 
strong on graphics. 
800 255 5550 Ext. 408 


Address: Hercules, 2550 Ninth St, Berkeley, CA 94710 Ph: 415 540-6000 Telex: 764063 Features: IBM monochrome display graphics resolution of 

720х348; parallel printer port; text mode а ыа free software for programming; 2 year warranty. Foreign distributars: Compuserve/ 

Canada; Reflex/U.K.; Computer 2000/W. Germany; Edisoft/France; Source Ware/Australia. Trademarks/Owners: Hercules/Hercules Computer Tech- 
nology; Microsof UMicrosof t Corp; [BM/international Business Machines; Lotus & 1-2-3/1otus Develapment. 
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A low-cost 
printer 
offering high- 
quality output 
and moderate 
speed 


Mee. __ 
BY G. MICHAEL VOSE 


HARDWARE REVIEW 


The Juki 6100 


Printer 


{ ike many personal computer owners, 
l've waited for years for the price of 
letter-quality printers to drop below 

the $1000 barrier. I've daydreamed about the 

neatly crafted manuscripts | could send 
around the publishing world once fully formed 
character printers become easily affordable. 

(I have little need for graphics, but | enjoy the 

crisp. manicured, typewriter-quality look of 

output from a daisy-wheel printer.) 

Well, that day has arrived and now I'm faced 
with yet another problem—choosing from 
amongst the many low-cost, letter-quality 
printers that have become available in the 
past six months. І cant be content daydream- 
ing about spiffy manuscripts: now | have to 
evaluate pitch setting, line spacing. speed, and 
special-character handling. Choosing a printer 
is getting as complicated as buying a com- 
puter. 

Letter-quality printer technology has 
evolved quickly. To bring these printers to 
market under $1000 requires a sacrifice in 
speed, but no sacrifice in features. Taking a 
close look at one low-cost, letter-quality 
printer, the Juki 6100, may help you to make 
some sense out of this confusing market. 

The Juki 6100 from Juki Industries is an 
18-cps (characters per second). fully formed 
character printer. It originally sold for $699 but 
now carries a suggested list price of $599. 


SIZE AND FEATURES 


Measuring 20% by 6 by 14 inches, the Juki 
6100 is 2 inches lower, | to 2 inches shorter, 
and | inch narrower than the NEC Spinwriter 
or the Diablo 630. At 27% pounds, it weighs 
about 10 to 12 pounds less than the NEC or 
the Diablo. The housing is a two-color, high- 
impact plastic with a clear plastic dustcover 
above the platen. 

The 100-character print wheel (Royal/Adler 
compatible) on the Juki offers 110 (10 pitch), 
132 (12 pitch), and 165 (15 pitch) characters 
per line. [t can also provide 82 to 220 propor- 
tionally spaced characters per line. 

The Juki 6100 features bidirectional printing 
with friction paper feed (an optional bidirec- 
tional tractor-feed mechanism costs $149) and 
uses IBM Selectric typewriter ribbon car- 


tridges (available at most office supply stores). 
It accepts either single-strike carbon-film or 
multistrike cloth ribbons. The maximum paper 
width is 13 inches. 

The Juki 6100 comes with a standard 
Centronics-compatible parallel interface: an 
RS232C serial interface is optional. It uses 
Diablo 630 escape codes to control its various 
special functions (bold, underline, etc.). The 
front-panel controls for the 6100 include a 
three-position sliding toggle switch for selec- 
tion of pitch settings and a membrane pad for 
the color-coded Reset, Pause, and FormFeed 
switches, plus three LEDs (light-emitting 
diodes) to indicate the machine's status. The 
power switch is on the left rear panel of the 
machine. The printer can be configured to use 
110- or 220-volt AC power at 50 or 60 Hz. 


PERFORMANCE 


The 6100 is rated at 18 characters per second. 
My benchmark tests showed this to be an un- 
cannily accurate claim. | used six of the bench- 
mark programs developed for BYTE (see "The 
Art of Benchmarking Printers” by Sergio 
Mello-Grand, February BYTE, page 193). The 
unit | tested averaged 17.96 cps (see table 1) 
in bidirectional operation. Some word- 
processing programs drive printers unidirec- 
tionally, however, and table 1 also lists the 
speeds of the Juki 6100 in its one-way mode: 
the difference is nearly 24 cps, or a 14 per- 
cent decrease in speed. This means that a 
1000-word document would print bidirec- 
tionally in 5.57 minutes but require 6.51 
minutes to print out unidirectionally. 

| ran the benchmarks at 10 pitch using a 
Courier 10 print wheel. Since the limiting fac- 
tor in daisy-wheel printer performance is the 
speed at which the print wheel can turn from 
letter to letter, the pitch setting shouldn't af- 
fect the outcome of the benchmarks in bidir- 
ectional mode. In unidirectional mode, perfor- 
mance would be slightly better in the higher 
pitch modes due to fewer carriage returns. 

lcontinued] 

G. Michael Vose is BYTE's senior technical editor for 
features. He can be contacted at POB 372, Hancock, 
NH 03449. 
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AT A GLANCE 


Name 
Juki 6100 


Manufacturer 

Juki Industries of America 
299 Market St. 

Saddle Brook, Nj 07662 
(201) 368-3666 


Type 
Fully formed character printer 


Size 
20% by 6 by 14 


Equipment Needed 
Computer with parallel or 
serial interface 


Features 

Diablo 630 control codes, sub- 
and superscripts. bold/shadow 
printing, underlining, 
double-striking 


Documentation 
44-page operation manual 


Price 
$599 (suggested retail) 
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The Juki 6100 letter-quality printer. 


PRINT SPEED 


CHARACTERS / SECOND 


BROTHER 
HR-15 


is the Juki 6100 


is the Brother HR-15, 


LIST PRICE 


zin 


1000 1500 2000 2500 3000 


DOLLARS 


JUKI DIABLO 
6100 630 


This is the Juki 6100 


This the Brother 


is the Diablo 630 This is the Diablo 6 


The Juki 6100 printer (using a Courier 10 daisy 
wheel) is compared with the Brother HR-15 
(using a Prestige 1012 daisy wheel) and the 
Diablo 630 (using a Courier Legal 10 daisy 
wheel). The pitch for all printers is i0 charac- 
ters per inch. The print speeds were determined 


by timing how long it takes the printers to print 
the Shannon test (573 characters; see “The Art 
of Benchmarking Printers,’ by Sergio Mello- 
Grand, in the February BYTE, page 193). The 
prices shown are the list prices, including tractor- 
feed mechanism. 


The 6100 operates at a noise level 
comparable to most letter-quality 
printers, approximately 62 decibels. 
This is certainly not quiet, but neither 
does it qualify as a major disruption in 
the average office or laboratory setting. 


NUTS AND BOLTS 


The Juki 6100 uses an Intel 8051 micro- 
controller with on-board ROM (read- 
only memory) software to control the 
positioning of the print head, the selec- 
tion of print-wheel characters, and the 
implementation of its word-processing 
functions, which include sub- and super- 
scripts, bold/shadow printing. double- 
striking, and underlining. A 2K-byte print 
buffer, using static RAM (random-access 
read/write memory) chips, is standard 
and is expandable to 8K bytes. A circuit 
board located inside the rear panel 
holds these electronics. 

The 6100's print-head mechanism is a 
simple design that uses a linear induc- 
tion motor to ensure accurate head 
positioning. The head can be moved in 
l/l 20-inch increments along the platen. 
The head rides in a carriage that travels 
along a rectangular steel guide bar. The 
head motor is attached to the printer's 
electronics by a single ribbon cable. 

Lifting the cover from the Juki 6100 in- 
volves removing just four Phillips-head 
screws. All major parts of the printer are 
quickly and easily exposed to make ser- 


REVIEW: JUKI 6100 


vicing the printer a simple task. Juki In- 
dustries announced in May that it has 
signed a third-party maintenance agree- 
ment with Xerox Americare. 


USABILITY 


Using the Juki 6100 is simple. Set-up re- 
quires only the attachment of the power 
cord and the cable from your computer. 
You can then select a variety of special 
printer characteristics by setting the 
10-position DIP (dual in-line pin) switch 
located just behind the LED/membrane 
front panel. The choice of functions in- 
cludes automatic linefeed, impression 
level to control the strength of the ham- 
mer strike, continuous or cut paper, 
paper length (either 11 or 12 inches), 
line spacing (either % or % inch), and 
eight different international character 
sets (requiring special print wheels). 
The DIP switches are easy to reach 
with a pen or small screwdriver. Once 
the DIP switches are set for your par- 
ticular computer configuration, the 
printer operates under software control. 
For example, to use the Juki 6100 with 
an IBM Personal Computer and a word- 
processing program, you select a Diablo 
630 printer driver, install it according to 
the instructions with the word- 
processing software, and the software 
takes care of sending the appropriate 
escape codes to engage the printer's 
functions. To engage these functions 


Table 1: Benchmark results for the Juki 6100 printer. The benchmarks are from the 


February BYTE (see the text). 


Bidirectional Unidirectional 
Time cps Time cps 
(seconds) (seconds) 

Shannon Test (80) 33.88 16.91 38.07 15.05 
Shannon Test (60) 33.68 17.01 37.71 15.19 
First Order English 58.84 17.00 65.93 15.17 
Fourth Order Shakespeare 48.76 16.32 53.64 14.84 
First Order UNIX Manual 58.14 17.20 85.25 11.73 
Spreadsheet Simulation 68.65 23.31 79.28 20.18 
Average cps: 17.69 Average cps: 15.36 


Compared to 

other low-cost, 

fully formed 
character printers, 
the Juki is 

faster and sturdier, 
but also noisier 
and more expensive. 


from a BASIC program, you LPRINT the 
escape character codes provided in the 
Juki manual. 

The 44-page operation manual pro- 
vides all the information an experienced 
computer user will need to run the 
6100. It is probably too terse for the 
newcomer, but novices can enlist the 
aid of a friend or dealer, or they can call 
a Juki America regional office for assis- 
tance. The manual’s English is occa- 
sionally obtuse (e.g.. "When data in the 
buffer decrease to 220 BYTE, data are 
sent from CPU till next buffer full’). but 
the information can be found with some 
digging. Tables provide pin-out informa- 
tion for both the parallel and serial con- 
nectors. The description of how to 
change print wheels and ribbon car- 
tridges is clearly explained with line 
drawings used to enhance the text. 


CONCLUSIONS 


The Juki 6100's principal strengths are 
its affordability and its simplicity. At 
$599, it rivals dot-matrix printers in 
price while providing superior print 
quality. When discounted (you'll see ads 
listing the 6100 for as little as $449, less 
shipping), it is an honest-to-goodness 
bargain. I've compared the Juki to other 
low-cost, fully formed character printers 
and found it to be faster and sturdier. 
but also noisier and more expensive. it's 
a good buy unless you need a faster 
printer that can generate a lot of text 
in a hurry. 

The juki 6100 would be ideal for a 
business with a small volume of cor- 
respondence (20 to 30 letters daily) or 
for a writer using a computer for word 
processing. It is superb for applications 
in which first-class text appearance is 
required. ш 

AUGUST 1984 • 


BYTE 307 


REVIEW S FEEDBACK 


ADAM 

In Jules H. Gilder's article on Colecos Adam 
(April, page 206), Mr. Gilder did a disservice 
to Coleco in recommending that the purchase 
of Adam be delayed until all the bugs are fixed 
and Coleco delivers on all its promises. ! repre- 
sent the market for the Adam Personal Com- 
puter and | believe that the Adam works well 
and is just what we need. BYTE also did a dis- 
service by publishing his bias. 

It seems that the whole story is that Adam 
costs less than $750 complete and the nearest 
competitor costs three times as much. How 
many families are now without an Adam 
because of the Gilder story? It is too bad that 
the industry looks down on Coleco’s Adam 
because it doesn't generate the profit of other 
personal computers. 

STEVEN M. LITTLE 
Santa Barbara, CA 


We are glad to hear that Adam finally works 
well. Mr. Little, however, does a disservice to 
both Jules Gilder and to BYTE when he claims 
that our review was biased. Mr. Gilder carefully 
tested the machine and accurately reported 
his results. To do otherwise would have been 
a disservice to our readers. 

—RicH MALLOY 
Product-Review Editor 


THE ZENITH 27100 


We read with interest Ken Skier's review of the 
Z100 in the January issue of BYTE (page 268). 
Our DISKTRAN series of programs meets the 
need for transferring files between different for- 
mat media for both the 2-90 and 7-100 to read 
and write in various disk formats. 
GEORGE ]. SELLERS 
Computer Consultants to Business 
Cumberland, MD 


Two APLS 


I'd like to convey my appreciation for Jacques 
Bensimon's article on APL, “STSC APL*PLUS 
and IBM РС APL’ (March, page 246). I also wish 
to comment on the difficulties with APLs right- 
to-left notation. | believe this unfortunate choice. 
along with cryptic symbols, is responsible for 
the delayed acceptance of this language. 

For the past three years, | have been develop- 
ing a programming system that uses a syntax 
similar to APL but reads from left to right. fol- 
lowing convention for standard text. This sys- 
tem, called BETA/65, also uses more familiar 
BASIC names for functions and keywords. This 
system is now available to users of Ohio Scien- 
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tific Challenger computers. 

In BETA/65 notation, as in APL, arguments of 
monadic functions appear on the right, as users 
expect. There is increased interpretive overhead 
with this convention. Interpretation of a 
monadic function (operator and operand) re- 
quires 170 cycles compared with 102 cycles for 
dyadic functions. However, monadic functions 
appear less frequently in programs and, when 
present, typically require several hundred cycles 
for execution. Hence, the additional overhead 
is usually not apparent to the user. 

The cycle times quoted above are based on 
interpreter implementation with the 6502 
microprocessor, A hardware implementation of 
this interpreter seems feasible. Such a high- 
speed interpreter combined with a numerical 
coprocessor would be a formidable computing 
machine. 

An advantage of APL-like languages that was 
not mentioned is the direct correspondence of 
code text to execution sequence. This differs 
from algebraic notation (used by FORTRAN. 
BASIC, and C), which executes according to a 
function-precedence list. Use of direct notation 
should simplify work for compiler writers. Also, 
extensions to the primitive instruction set can 
be more easily assimilated into the language. 

D. G. JOHANSEN 
La Honda, CA 


PEACHTEXT 5000 
| just read the review of Peachtext 5000 by 
Stevanne Ruth Lehrman (April, page 186). ! 
havent had a chance to do much work with all 
of the features of my newly acquired copy of 
this software, but | did notice one error in your 
article of which readers should be aware Peach- 
text 5000 no longer includes a box of 10 blank 
disks, as described in its catalog. | opened the 
package obtained from my Heath/Zenith dealer 
and instead of finding the disks. | found a note 
saying that the bonus had been discontinued. 
LEE A. BEATRICE 
Somerville, MA 


STATISTICAL SOFTWARE 

| read with great interest the excellent article. 
“Statistical Software for Microcomputers” by 
James Carpenter, Dennis Deloria, and David 
Morganstein (April, page 234). 

A precommercial version of our product, SPS, 
running under Apple DOS was used for the re- 
view and it was being compared to a set of al- 
ready commercialized statistics packages. 

The data in the tables is accurate for the pre- 
commercial Apple version of the program. The 


data in table 13 on ratings of main features 
(page 251), however, is not representative for 
the commercial versions. For example, the av- 
erage number of significant digits produced by 
SPS Version 3A.0 is 17 using all 6 independent 
variables in the Longley data set when this mod- 
el is computed using the commercial IBM PC 
version running under DOS 2.0. We provide two 
multiple regression routines, one that utilizes 
a Gauss-Jordan elimination algorithm and one 
that uses a Singular Value Decomposition (SVD} 
algorithm. We obtain this 17-digit accuracy with 
the SVD routine, which should be used, as our 
manual points out, with highly collinear data 
since the algorithrn works with original X matrix 
and not (X'X). In fact, even more accurate results 
would have been obtained for the precommer- 
cial version if the SVD procedure had been 
used for the Longley data. 

Perhaps the ratings that SPS received in table 
13 would be upgraded if the commercial ver- 
sion had been reviewed. We do provide a table 
of contents, index, and sample runs in the 
documentation, as well as the ability to select 
cases, join and sort files, and perform a wide 
range of transformations. 

Our SPS package is currently available on 
CP/M, MS-DOS and PC-DOS formats. Although 
the Apple DOS version is no longer available. 
a version is still available for the Apple II and 
lle machines using a CP/M card. 

RICHARD TILMANN 
DBI Software Products 
Mt. Pleasant, MI 


І commend BYTE and authors Carpenter, 
Deloria, and Morganstein for their comprehen- 
sive article on statistical software in the April 
issue. It is the first article of its kind to appear 
in any of the nationally circulated microcom- 
puter magazines, and it provides valuable in- 
formation to personal computer users in- 
terested in statistics. 

Your readers who use the IBM Personal Com- 
puter (PC) may also be interested in SIGSTAT. 
the Special Interest Group for Statistics. SIGSTAT 
is part of the Capital PC User Group, a nonprofit 
association of nearly 2500 IBM PC users in the 
Washington. DC. area. 

SIGSTAT members review statistical software 
for the IBM PC and report their findings in the 
Monitor, the monthly newsletter of the CPCUG. 
It costs $25 per year for a subscription (send 
a check to Capital PC User Group. POB 3189, 
Gaithersburg. MD 20878). 

Our electronic bulletin board operates 24 
hours per day at 300 or 1200 bits per second 
(bps) (no parity, 8 data bits. 1 stop bit). The 
telephone number is 301-596-3369. The bulletin 
board has reviews of statistical packages and 
some demonstration and public-domain soft- 


ware. Because it is difficult to fill the many re- 
quests for past reviews, we prefer that interested 
PC owners download the reviews from this 
bulletin board. We encourage PC owners to 
upload their comments about statistical soft- 
ware and to contribute nonproprietary pro- 
grams to SIGSTAT. We do not accept pirated 
packages for the bulletin board and do not con- 
done illegal copying of copyrighted software. 
For readers who do not have access to PC 
telecommunications, send a 5%-inch double- 
sided disk with a preaddressed. postage-paid 
Mailer to the address below. SIGSTAT will copy 
onto the disk past software reviews, the list of 
currently available commercial statistical pack- 
ages, and any public-domain statistical software 
we have at the time. 
HARRY J. FOXWELL 
Burke, VA 


| was pleased to read the recent review of 
statistical software by James Carpenter. Dennis 
Deloria, and David Morganstein in the April 
issue. Their comparative analysis of 24 pack- 
ages was very informative, especially the exten- 
sive list of tables. 

[ am curious, however, why the micro version 
of SPSS (Statistical Package for Social Sciences]. 
SPSS-11, was not included in their analysis. It 
has purportedly been on the market since the 
middle of 1983 and runs on the DEC Profes- 
sional 350. Although I have no actual ex- 
perience with this package. it seems more ap- 
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pealing than those surveyed for several reasons. 
First. the mainframe SPSS has been in existence 
for over 14 years and. therefore. has withstood 
the test of time. Any of the initial bugs were 
located and corrected long ago. Due to their 
familiarity with the language. experienced SPSS 
users would prefer to work with this package 
on microcomputers. 

Aside from the micro version of SPSS, | would 
be interested in knowing when the other ma- 
jor mainframe statistical software packages, eg.. 
SAS and BioMed, will be offered to the micro 
industry. This reader is anxiously awaiting a 
comparative analysis of their statistical software 
for microcomputers. 

PAuL E. BURKHARDT 
Stockbridge, MA 


THE RAINBOW 100 

David B. Suits neglected to share some of the 
Rainbow 100 really impressive features in his 
review (April, page 170). so І thought | would 
oblige. 

Did you ever multitask on a single terminal 
with two computers? On my desk at work, my 
Rainbow looks like a mild-mannered VT52 or 
VTIO2 to my host minicomputer software. 
Because the terminal emulation is all contained 
on the ROM. theres no extra software to buy. 
After | start up a job stream in the Rainbow's 
line (terminal) mode. ! can then slip back to local 


HIGH PERFORMANCE LEADER 


mode and wrap up some documentation or 
glance through a spreadsheet. | then return to 
the minicomputer. still processing. which has 
kept my place as a terminal while | was away 
personal computing. 

When Mr. Suits was reviewing the documen- 
tation, he didn't discover the Rainbow's virtual 
disk. which is the memory drive (MDRIVEJ. With 
CP/M-86 version 2.0 and 128K bytes or more 
of RAM, you can configure 64K-byte increments 
of the RAM as a storage unit or drive. With my 
256K bytes of RAM. | can set up a 128K-byte 
slice of memory, PIP over my Rainbow editor 
(RED) or Multiplan programs and the response 
is like lightning. When I'm done, | copy any 
edited files back to disk and "remove" the drive. 

MELINDA HAYES 
Owensboro, KY 


Some misconceptions were presented to your 
readers in David Suits's review of the Rainbow 
100. I'd like to comment on some of these. 
It is not quite true that the Rainbow cannot 
read double-sided floppies: however, there is 
a catch to it. A double-sided floppy has two 
write-enable cutouts that inhibit the drive com- 
pletely when both are present. Therefore you 
rnust cover the right-hand cutout for the upper 
drive and the left-hand one for the lower with 
some self-adhesive label (a postal stamp will do) 
to simulate the single-sided disk. 
When you want to use the other side of the 
(continued) 
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disk, you have to move the sticker. 

The Rainbow also reads and writes 
VTI8O(ROBIN) floppies: however, its reading is 
prone to errors. Various Rainbows behave dif- 
ferently. and some produce fewer errors. Also, 
when writing the VT180 floppy. it has to be in 
the drive when the system starts, otherwise the 
first attempts will cause error reports. 

Кори W. STANGE 
Eching, West Germany 


KAYPRO lO 


Steve McMahon's review of the Kaypro 10 (May. 
page 206) neglected to mention an important 
feature available for this machine, the CO- 
POWER-88 board by SWP Microcomputer Prod- 
ucts Inc., of Arlington, Texas. 

Available as a factory option or directly from 
SWP. the CO-POWER-88 upgrades the Kaypro 
so it can run MS-DOS and CP/M-86. 

FRED L. HELMS 
SWP MICROCOMPUTER PRODUCTS 
Arlington, TX 


ECO-C COMPILER 

We would like to thank BYTE for publishing Dr. 
David D. Clark's review. "Two More Versions of 
C for CP/M" (May. page 246). which included 
our Eco compiler. We think it was a well- 
written and fair review of Release 1.52. However. 


we would like to inform your readers about sev- 


eral important changes in Eco-C since Release 
1.52 was first distributed. 

Dr. Clark mentioned our free update policy 
for the first year the compiler was on the 
market. We did this because we knew that we 
would be enhancing the compiler over time. 
The release that Dr. Clark mentioned (but did 
not review) reduced the limitations of Eco to 
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bit fields and the #line preprocessor directive. 
That release (2.04) also improved code genera- 
tion, especially on function calls. While most 
of the benchmarks have rather modest improve- 
ments (eg. 5 to 10 percent), the Fibonacci 
benchmark dropped from 187 seconds to 
about 79 seconds. 

We also dropped the price of the Eco-C com- 
piler last year to 5250 rather than the $350 men- 
tioned in the article. At the time we reduced 
the price, we sent a letter to all licensed Eco-C 
users offering credits ranging from S70 to $100 
on some of our other products. 

The latest release (3.0) also increased the 
number of library functions to 120, added new 
compile-time switches (including multiple, non- 
fatal. error messages), and implemented several 
new optimizers. We began shipping this release 
free of charge to all licensed users on May | 
of this year. 

Your readers are probably wondering why our 
compile times are slower than the other two 
compilers. Part of the reason is that subset com- 
pilers typically work with data types that fit nice- 
ly into a central processor register pair (no 
longs, floats, or doubles}. which greatly 
simplifies a number of tasks for the compiler 
(e.g.. symboktable manipulation]. Code size will 
also be smaller in most cases [e.g., even our in- 
teger printf) must handle the long data type). 
Another reason is that Eco-C does not require 
the source file to fit into memory, resulting in 
more disk I/O (input/output]. Other nonsubset 
compilers face similar problems. 

The overall compile-assembly-link (CAL) times 
presented in Dr. Clark's review do show a speed 
advantage for subset C compilers. However, the 
Eco-C Release 3.0 CAL times are similar to other 
full C compilers. See Christopher О. Kern's ar- 
ticle "Five C Compilers for CP/M-80" (August 
1983, page 110). We are currently testing a new 
assembler and linker that cut the CAL times 
almost in half. 
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Equally (more?) important are execution 
times. Eco-C now does the Eratosthenes 
"vanilla! sieve in 29.2 seconds while the 
Fibonacci ("fib") drops to 75,3 seconds. Ad- 
justing for clock-speed differences in the Kern 
article. Eco times are first in the "vanilla", "fib, 
and "string-length" benchmarks. (We cannot 
duplicate the other Kern benchmarks since the 
input data is unknown.) 

Finally, we appreciate Dr. Clark's inclusion of 
a floating-point benchmark: it represents the 
first such benchmark aimed specifically at a C 
compiler and one that deserves more attention. 
Unfortunately, the reader has no idea whether 
the Есо-С time is good or bad, since neither 
subset compiler can run it. Release 3.0 runs this 
test in 41.2 seconds generating less than 21K 
bytes of code (versus 48 seconds and 22K bytes 
for Release 1.52). As a reference, a competitor's 
compiler generates more than 24K bytes of 
code and executes the benchmark in 113.3 
seconds: a 275 percent time difference in Eco- 
C's favor. Dr. Clark is correct that we put a lot 
of effort into the floating-point package. 

It would also be interesting to see a bench- 
mark for the long data type, since it is heavily 
used in some functions (e.g.. random file I/O). 
Our long tests suggest considerable advantage 
for Eco here. too. 

JACK PuRDUM., PH.D. 
Eco Sort INC. 
Indianapolis, IN E 
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REVIEW FEEDBACK IS a new column of 
readers letters. We welcome responses 
that support or challenge BYTE reviews. 
Send letters to Review Feedback, BYTE 
Publications. POB 372. Hancock. NH 
03449. Name and address must be on 
all letters. 
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BYTE U.K.: MICROPROCESSOR DESIGN 


THIS MONTH THE KERNEL welcomes Dick Pountain's BYTE U.K. 
column, which opens our window on Europe. The inaugural col- 
umn reports on inmoss Transputer and the programming 
language Occam. 

Jerry Pournelle offers a series of observations from Chaos 
Manor, once again assailing the Macintosh, taking issue with 
AT&T's software pricing. and sharing enthusiasm for his new lap- 
size portable. In BYTE West Coast, John Markoff and Ezra Shapiro 
present an interview with some of the original designers of the 
Macintosh who were not present for the interview published in 
our February issue. William M. Raike's report from Tokyo describes 
the Akihabara electronics bazaar, the Fujitsu FM-11, and the Sharp 
MZ-5500. Bill also offers another short program in C as a bonus. 
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BY JERRY POURNELLE 


COMPUTING 


AT CHAOS MANOR 


Between Conventions 


L-5 Society annual convention, at which 

I got doused with beer during a fund- 
raiser. The next weekend was the Science Fic- 
tion Writers of America's annual Nebula 
awards ceremony. The week after was Contact, 
an annual meeting of science-fiction writers 
and anthropologists. No sooner had I returned 
from that but ] was on an airplane to Chicago 
for the first BYTE Computer Show. All told, 1 
think I've been at Chaos Manor about 12 days 
since І turned in the last column. 

Next week I leave for a speech in Cincinnati 
on my way to COMDEX in Atlanta, followed 
by the annual meeting of the American As- 
sociation for the Advancement of Science. | 
know I'll never cover all of what goes on in 
the micro world no matter how much time | 
have, but this is getting ridiculous. 

Meanwhile, my apologies: this column is go- 
ing to be choppier than usual; there's a lot to 
cover. 


TRUMP CARD 


The name went through several iterations: the 
first few Steve Ciarcia tried had already been 
trademarked. | sometimes wonder if theres 
a single catchy English word that hasn't been 
registered by someone or another. In any 
event, the board I reported on last January on 
page 6l as Quicksilver is now out as the 
Trump Card. 

1 still don't have one but Steve brought a 
production model to the BYTE Show, and we 
talked Emil Bohach of Small Business Systems, 
the local CompuPro Systems Center, into let- 
ting us plug Steve's board into his PC. Trump 
Card has an on-board Z8000 chip running at 
10 MHz. There's also a BASICA-compatible 
compiler that you load from disk. Steve 
plugged in the board and it worked as adver- 
tised: it compiles BASICA programs at an as- 
tounding rate, and after compilation they run 
about 100 times as fast. | didn't get to see the 
on-board C compiler work. 

Trump Card was written up by Steve in the 
May and June issues of BYTE. I can practical- 
ly guarantee that if you have a PC, you'll want 
Trump Card. More when І get mine. | can hard- 
ly wait. 


{| t has been a month. First there was the 


GO FOR THE GOLD 

For a couple of years weve had an Applicard 
in the Apple 11+ the boys keep in the back 
room. The Applicard has an on-board Z80 and 
turns the rest of your Apple into a terminal 
so that you can run the Z80 under the CP/M 
operating system. It also speeds things up 
something wonderful. Our Applicard has 
always worked fine, but it did have one prob- 
lem: we had considerable difficulty teaching 
the operating system how to find the serial I/O 
(input/output) port. | think Barry Workman 
finally got The File Transporter talking to the 
Apple, but it was no simple task. 

Last January, Mrs. Pournelle got an Apple 
lle to match the one that Apple gave to her 
school. Shortly after, we acquired a copy of 
Digital Research's new Gold Card. The Gold 
Card does the same thing that the Applicard 
does, but it has no difficulty finding both serial 
and parallel ports. Moreover. the STAT func- 
tion works as you expect it to, so that you can 
make logical-to-physical port assignments. 

Gold Card comes with CP/M+, sometimes 
known as CP/M 3.0. You also get CBASIC and 
a built-in conversion to make your Apple an 
80-column machine if you like. I'm no great 
fan of CP/M+—I don't think it has enough ad- 
ditional features beyond CP/M 2.2 to make it 
worth installing—but it does no great harm to 
have it on an Apple. 

Gold Card installation is simple, and once 
it's installed, you can boot the machine either 
under CP/M or as a normal Apple. The Goid 
Card is invisible when you're running Apple 
DOS (disk operating system). Our Gold Card 
has worked without glitches for severa! 
months now. 


TURBO YET AGAIN 


Phillippe Kahn, president of Borland Interna- 
tional, always manages to call me just as I'm 
writing this column. 
He called today to tell me about a speedy 
way for Turbo Pascal users to communicate 
(continued) 
erry Pournelle holds a doctorate in psychology and is 
a science-fiction writer who also earns a comfortable liv- 
ing writing about computers present and future. 
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with him. One of the Borland staff, 
generally Phillippe himself, logs onto 
the CompuServe net every day. You can 
leave messages and be certain he'll get 
them. 

Access is through the Programmer 
Special Interest Group. The simplest 
way is, after you log on. to do GO 
PC5158, which will put you into a Turbo 
Pascal bulletin board where you can 
read messages and replies. Due to the 
large number of calls he gets and his 
limited staff, he'd really prefer people 
to communicate this way rather than 
over the phone. Borland will still try to 
give telephone support. 

A couple of readers report difficulties 
getting Turbo to run with CP/M +. How- 
ever, Phillippe himself has a Morrow sys- 
tem running CP/M+, so it isn't the CP/M 
that's doing it. He suspects a nonstan- 
dard BIOS (basic input/output system) 
may be at fault. Borland will refund the 
purchase price if you can't get it to work 
with your system. 

I've also heard a couple of complaints 
from readers who bought the first edi- 
tion of Turbo Pascal, liked it a lot, and 
now find they've got to pay $29.95 for 
the second edition. I confess I have lit- 
tle sympathy for them. Borland is giv- 
ing previous purchasers a hefty dis- 
count; book publishers don't do that. 
When you buy a new edition of a text- 
book, you pay full price. Of course 
Borland could have charged $99.95 for 
Turbo Pascal; the company could then 
charge initial purchasers $5.95 for the 
update, and everyone would think they 
were great guys. 

As for me, | congratulate Borland for 
taking the micro community a giant step 
in the right direction. 

One of the neatest things about Turbo 
Pascal is the overlay structure. You can 
have multiple overlays; the compiler 
automatically reserves space for the 
largest overlay, thus ensuring that all the 
smaller ones will fit. Furthermore, you 
can have nested overlays, as many deep 
as you like (until you run out of memory 
space: each overlay reserves space for 
the largest overlay that it calls). For 
16-bit systems, Turbo can make use of 
the whole heap space, which means you 
can have large dynamic arrays. A Turbo 
program is limited to a maximum of 
64K bytes of code size (as is Pascal 
MT+), but this turns out not to be as 
serious as it might be because Turbo 
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produces such tightly efficient code. 
Given the easy-to-use overlays, efficient 
code, and integrated editor, ] think 
Turbo is the best Pascal compiler on the 
market. It's also the cheapest. 

Kahn says he's pretty sure the Turbo 
Modula-2 compiler will be on sale 
before the end of 1984. I hope so. 


THE BYTE SHOW 


I've mixed emotions about the Chicago 
BYTE Computer Show. 

First, the good news: a lot of people 
showed up. The BYTE staff, including 
Editor in Chief Phil Lemmons, Steve 
Ciarcia, me, Product-Review Editor Rich 
Malloy, and Senior Technical Editor 
Gregg Williams were on hand to answer 
questions. Popular Computing's Editor in 
Chief Pamela Clark was there, too. We 
had a good dialogue with the attendees. 
| sat down outside the BYTE booth at 
10:00 on Saturday morning and talked 
with crowds until | had to leave at 2:00. 
and there were always lots of people to 
ask questions and tell me things | didn't 
know. The other BYTE people had much 
the same experience. 

More good news: the seminars were 
interesting and well organized. The 
presentations were excellent. We had a 
couple of complaints about schedule 
conflicts—two of the most interesting 
panels were on at the same time—but 
that was all. People who come to com- 
puter shows for the panels seemed 
universally happy. 

Now the bad news: there werent any- 
where near enough exhibitors. | heard 
a lot of explanations for this. My own 
view is that it was a classic comedy of 
errors: everyone thought it was some- 
one else's job to let potential exhibitors 
know about the show. Whatever the 
problem, we've been told Next Time For 
Sure. It better be: I really hate having 
to face disappointed BYTE readers. For- 
tunately, most were not unhappy, and 
І had some great conversations. 

The BYTE Shows have high potential 
value, and 1 think they should continue. 
The BYTE staff has been asked for sug- 
gestions on improvements. I've been 
pressing for minibooths: small, low-cost 
space for first- and second-time ex- 
hibitors, much as Jim Warren had for the 
West Coast Computer Faires. BYTE has 
always been the micro enthusiast's 
magazine, and BYTE Shows with mini- 
booths would be right in line with that 


tradition. Alas, I'm not in charge. and all 

І can do is keep asking. I'll do that. 
Late update: the LA. show had 

minibooths, and | thought it was great. 


PEOPLE WILL TALK... 


For me, the main value of the BYTE 
Shows is the chance to talk with readers. 
Now true, I get a lot of mail and thus 
have some feedback; but that's no sub- 
stitute for face-to-face contact, and at 
the Chicago BYTE Show I was able to 
speak with literally hundreds of you. 

There were a lot of questions, but two 
were most frequent by miles. Readers 
wanted to know what I think of Macin- 
tosh and what system I recommend for 
writers. 


MAC RECONSIDERED 


| have a problem with the Macintosh: 
| don't recommend that you get one 
now—but now is May 1984, and by the 
time you read this, things will have 
changed drastically. | don't know what 
| recommend "now; meaning as you 
read this column. It all depends on 
what's available. 

As | write this, the Macintosh is a 
bargain only if you can get it at the 
heavily discounted price offered to 
faculty and students of the favored 24 
universities in the Macintosh "consor- 
tium:' (Incidentally, I'm told that when 
you see a list of the universities within 
the consortium. you'll see only 23; one 
university made anonymity a condition 
of joining, and Apple can never use that 
university's name in any press releases 
or advertising.) 

There are several reasons why you 
wouldn't want the Mac at full price just 
now. Some are inherent in the machine: 
negative features that must be over- 
come with something positive. The 
other reasons may well be temporary: 
they're fixable, but only if the Macintosh 
survives, and despite all the Machype, 
I'm not as convinced of that as everyone 
else seems to be. 

First, the "permanent" problems. The 
chief one is that the Macintosh is a 
rather ill-designed machine. The Caps- 
Lock key is where the Control key ought 
to Бе; there is no Escape key: the Con- 
trol key is badly placed. There are no 
cursor arrow keys, meaning that touch- 
typists must remove their hands from 
the keyboard and use the mouse even 
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You'll be 
sorry 


or graphics board 
before August 17. 
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for small cursor movements. 

The mouse itself has only one button. 
This, we are told, is to prevent user con- 
fusion; one button is enough. However, 
to use the mouse you must often do 
Shift-click (hold down the Shift key as 
you press the single mouse button) or 
Command-click (ditto for the Command 
button and mouse). This makes a two- 
handed operation out of what should 
be a one-handed affair. It would have 
been easy enough to put copies of the 
Shift and Command keys on the mouse 
itself. Of course, that would have cost 
a bit more. 

The single disk drive is a real pain. For 
the past six weeks, I've heard stories of 
a new Copy routine that would use 
more of the Macintosh's memory and 
thus require fewer disk swaps for copy- 
ing a disk; but | have not seen the new 
routine, and as of May 15 there had 
been no firm date set for delivery. 
Similarly every week someone an- 
nounces that the second disk drive will 


be available next week, but so far none 
have been delivered. 

The operating system has bugs. There 
are a lot of ways you can trash a disk 
and lose all your text files. This is inex- 
cusable, and sufficient to prevent me 
from using the Macintosh as a word pro- 
cessor. My time and energy are too 
valuable to gamble with. | am told there 
are fixes to most of the disk trashings, 
but since none of them are docu- 
mented, they are not available to "the 
rest of us.” 

The Macintosh documents are near- 
ly worthless. Every now and then the 
Macintosh will deliver messages about 
"Fatal Error £2" and the like, but that's 
interpreted nowhere. The Macdocu- 
ments are pretty, with lots of visual ap- 
peal, but they don't tell you enough 
about the machine. Neither, incidental- 
ly, does Doug Clapp's book Macintosh! 
Complete (Soft Talk). This $19.95 book is 
unreserved in its praise of the Mac but 
tells you little that isn't in the Mac- 


documents. It's often deliberately cryp- 
tic. A better book is Cary Lu's The Apple 
Macintosh Book (Microsoft), which costs 
less ($18.95). Though it is incomplete 
(any book published simultaneously 
with the announcement of the Mac 
would be), it does have a lot of useful 
information. However, neither book. nor 
the Macdocuments. will interpret the 
Mac error codes. 

The Macintosh disk drives are pain- 
fully slow. It takes the better part of 
forever to load software. It's so difficult 
to make backup copies that one is 
tempted not to make them: this can 
result in unrelieved grief if you're then 
caught by one of the disktrashing bugs. 

Theres nowhere near enough mem- 
ory. As | write this, only two languages 
are available for the Macintosh: FORTH 
and Microsoft BASIC. | know little about 
the FORTH: but when you've loaded the 
Microsoft BASIC, you have only 14K 
bytes of work area left. That means you 
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The only Project Planning System that 
gives you this flexibility: 


Project Title Sarnple Project Data 


INFUT 
EDIT 


RANK / FROCESS 


DISPLAYS 
REPORTS 
VER SION 
TO ExT 


enter selection: 2... .. 


Quick-Plan 


The Executive Project Planning System 


® Quick * Plan runs on MS DOS for 


(ВМ PC, DEC RAINBOW : "WANG PC. HP 150. Data General DT 


9 Requires: 384^ of core, graphics option- 132 wide printer 


For mare information call or write: 


Mitchell Management Systems Inc. 


FORMERLY STRUCTURAL PROGRAMBING INC. 


Матоо Ofhce Park, 2000 West Pars Ore, Weatirougn Moa 01581 US A 


Telephone 1617) 306-0800 TWX 710-47. 104 
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Powerful Single Board Computer 
Includes 4. Plus (3.0 banked) 


$599 


Assembled, Tested 
Includes CP/M 3.0 on disk 
with all manuals 


All Features Fully Supported By CP/M Plus 
* 28В0А, 4 MHZ, No wait states 
128Kb Banked RAM, 60Kb TPA 
80 x 24 line high speed video 
Disk Controller (up to 4 drives) 
B" SS/SD, 05/00 (1.2 Mb) 
5" 55/00, DS/DD, QHD [(1.2Mb] 
Use 5" and 8" simultaneously 
Both 5" and 8" connectors built-in 
Two programmable RS232C ports 
Centronics printer port 
16 bit TTL I/O port 
Parallel keyboard input port 
Clock calendar with battery backup 
Expansion bus for enhancements 
Requires only +5V 1.2A, + —12V 0.1A 
MSC-ICO +5” QHD (1.2 Mb] drive $975 


Nianulactured by: 


Southern Pacific Limited, 1-3-18 Santomi Bldg. 
Tsurumichuo, Tsurumi, Yokohama, JAPAN 230 
TEL: 045-501-8842 TLX: 3822320 SPACIF J 


USA Distriburar 


ARTISOFT,Inc., 2450 East Speedway, Suite 4 
Tucson, Arizona 85719, TEL: (602) 327-4305 


Circle 27 [or Dealer inquiries. Circle 28 for End-User inquiries. 


LOGITECH MODULA-2. 


The only Modula-2 native code compiler for 8086/8088-based 


: LOGITECH MODULA-2 FEATURE SUMMARY: 
machines and VAX® systems. а E MES uec CE 
i | | E Complete Wirth Modula-2 implementitlon. | 
Compiled machine code means very fast program execution. LOGITECH ee = 
MODULA-2 means very fast, very effective professional devel W Tue modular propos full sippra 
2 means very last, very ellective professional program develop- large program development, Supports multi 
ment. Here's how: level VOR | : 
All the strengths of Pascal, plus improvements in every respect. Ш Developmentenvironmente MS DOS, 


Wirth's Pascal language is favored for its support of structured programming, Bat erac ipe sees eve dii 


elegant syntax, and ease of usc. WI Eee RT cm 
Modula-2 is Wirth's second generation programming solution. All the best = pia 036/088 nase cod Man | 
leatures of his Pascal language have been incorporated; Modula-2 adds major Ш 8087 support for floating point апын: 
features for true modularity, support for multi-tasking, syntax improvements, E NEE аа ае WT 
and features for increased portability (to name just a few). interrupts. — | | 
Designed for structured, modular programming. LOGITECH MODULA-2  g Provides low level software/hardware acces’, 
extends Pascal’s strong type checking features to include type checking between BI Includes symbolic debugger == 
program modules. Р = 


Modula-2 is easy to learn. Programs are easy to write, read. and maintain. 


A complete program development system. 
LOGITECH MODULA-2 includes a complete implementation of Wirth’s design, 
plus additional LOCITECH modules (including display handling and dynamic 
string handling). 

A complement of powerful debugging tools—including compile-time error 
checks and symbolic debugging—are included. 


Professional support from the people who wrote 
LOGITECH MODULA-2. 
LOCITECH's commitment to Modula-2 as a professional development tool is 
backed by the most professional support available for Modula users. Because the 
support team includes the developers of our Modula-2 implementation. you are 
assured of fast, high-level answers to the toughest questions. 

Continuous support of Modula-2 and related libraries includes regular notice 
of updates, and low user update costs. 


Ás the leading producer of Modula-2 for VAX systems and Trademarks: MS— Microsoft Corporation: MODLLA-2/86, 
8086/8088-based micros, LOGITECH is committed to Protecting Registered Trademarks: PC—Intesnaiional Business Machine 

3 H Arporauon. Inc; CP/M- igital Research Ine: VAX. УМ igi 
and enhancing your language investment. a a СЫЫН 


Circle 181 on inquiry card. 


Don’t start another project without 
considenng the power, portability, modu- 
lanty and speed offered by LOGITECH 
MODULA-2. 

LOGITECH's complete Modula 

family: 

Ae. i 3 Û MODULA-2/86™ native code 

Soe pe 3 27 | | | 8086/8088 compiler: $495 

gem ye- - O MODULA-2/VMS™ VAX-resident 
compiler: $1,500 

[J MODULA-2/VX86™ VAX to 
8086/8088 cross compiler: $4,500 

To order, or for more information, 

call or write: 


LOGITECH 


Chris Cale, 805 Veterans Blvd. 

Redwood City, CA 94063 (415) 365-9852 
In Europe contact: Willy Steiger, 
LOGITECH SA Switzerland (021) 77 45 45. 


Circle 74 on inquiry card. 


‘if you don't like wasting money" 
P.O. Box 920152 Norcross, GA 30092 


IBM PC’s now available. 
Best Price $ 


COMPUTERS 


TELEVIDEO 


TS 803 

TS 804 

TPC | (8 BIT 2 Drive Port} 

TPC 1 (IBM Comp 2 Drive Port) 


CORONA 


PC21 Desk 2 Drive 
PPC21 Port 2 Drive 
Call for other models. 


IBM-PC’s 
IBM PC 1 Drive 
IBM PC 2 Drive $CALL 
IBM XT 10MB $CALL 
Call for other models & accessories. 


PRINTERS 
BROTHER 


HR-5 Par/Ser 
HR-25 Par/Ser 
Call for other modals. 


MANNESMANN/TALLY 


MT 160L 
MT 180L 
Call for other models. 


OKIDATA 


84 Par 

92 Par IBM 

93 Par IBM 

Call for other models. 


MODEMS 


$CALL 


HAYES 


Smartmodem 300 
Smartmodem 1200 
Call for other models. 


RIXON 


| R212A 1200 
all for other models, 


SOFTWARE 


dBASE IIl-CPM/IBM 

LOTUS 1-2-3-IBM 

SUPERCALC 3-IBM 
MULTIPLAN-CPM/IBM 
WORDSTAR-CPM/IBM 
WORDSTAR PRO PAK-CPM/IBM 
INFOSTAR PLUS-IBM 


Disk Format Service 


Call 404/255-3811 for details 


TERMS: Cash & major credit cards. 
SHIPPING: $3.00 minimum charge. 
PRICES: Prices subject to change. 


1-800/241-4783 
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have to write cryptic BASIC programs 
or none at all. Shades of the old days 
with 4K-byte memory boards! 

| now find you can use the CLEAR 
command to get up to 29K bytes of 
workspace. It's an undocumented 
feature, 

The “desk calculator” feature within 
the Mac is useless. This is a pity, 
because | must keep a TI calculator next 
to my desk in order to do the myriad 
computations required in daily life, and 
l'd hoped to replace the TI with the 
Macintosh. No way, though: the Mac's 
calculator has no memory. no change- 
sign key. and, of course, no scientific 
functions or notation. Moreover, it's 
very hard to use. Mice are not the best 
way to input numbers. | presume that 
one could write a calculator routine in 
BASIC, but what's the point? Both it and 
BASIC would have to be loaded—at 
painfully slow speed. You'd be better off 
with a lap computer like the NEC 
PC-8201A, which has BASIC in ROM. 

As | write this, there is no application 
software for the Macintosh. Microsoft 
Multiplan was recalled, as it should have 
been—the version we bought crashes at 
the slightest mistake, losing everything 
you've calculated. Each week i hear an- 
nouncements of an incredible pile of 
new software to be delivered next week, 
but when the next week comes, none 
of it is available. I've given up believing 
the breathless new announcements. 
More: the spate of announcements, 
followed by nondelivery makes me 
wonder whether interfacing software in- 
to the Mac's operating system is more 
difficult than Apple wants us all to 
believe. Perhaps I'm an excessive 
worrier. Perhaps not. 


SOME LOVE IT 


There's a good side to the Macintosh: 
good enough that if Apple fixes the fix- 
able defects, it may truly be “the com- 
puter for the rest of us.’ 

First off, [ don't know anyone—includ- 
ing me—who doesnt think it's fun to 
play with. MacPaint, with its spray can 
and paintbrush; MacWrite, with the abili- 
ty to change type fonts and sizes; and 
the cut-and-paste utilities combine to let 
you create some remarkable graphics. 
The days of the illuminated manuscript 
have returned. It takes a long time to 
print a letter written with MacWrite, but 
it looks spectacular. 


Second, for those who must write 
short illustrated documents, Mac is 
superb. 

Third, the Mac attracts people who 
hate computers. À typical case: busi- 
hessman gets Mac; finds he cant do 
much with it; takes it home: wants to ex- 
periment with it, but finds he can't get 
near it because his wife and children, 
who previously hated computers, have 
taken it over and will not let go. There 
is, apparently, something about mice 
and pull-down menus and icons that ap- 
peal to people previously intimidated 
by A> and the like. Experienced users 
may know that the Mac wont do very 
much. but beginners can make it do 
something, and that's important. | 

Experienced hackers tend to divide 
into two groups: a sizable number think 
the Macintosh is a ridiculously priced 
Etch-A-Sketch, but just about as many 
think it's wonderful. They don't do any- 
thing useful with it, mind you: but they 
cease not to explore, and they're in love 
with all the exciting new concepts and 
features. | think they're more in love 
with the idea of the Mac than with the 
actual machine, but that's irrelevant. The 
important fact is that knowledgeable 
computer wizards think the Macintosh 
is wonderful; they believe that it will 
soon have lots of excellent application 
software; and they passionately detest 
anyone who has doubts or misgivings 
about the Mac. This is, they say, the 
computer for "the rest of us—even 
though they've long ceased to think of 
themselves as one of "the rest.’ 


THE MACDILEMMA 


For all the enthusiasm, the Macintosh 
is not really all that advanced. The 
Modula Computer Company offers an 
American version of Lilith with black- 
and-white graphics capabilities better: 
than Macintosh; and it has Niklaus 
Wirths Modula-2 operating system, 
compiete with mouse, pull-down menus, 
scroll bars, and most of the other 
Macgoodies. At least two firms are de- 
veloping new Modula-2-based bit- 
mapped screen systems: one, the Sage, 
will use the 68000 chip, have a mega- 
byte of memory plus two disk drives, 
and sell for about twice what Apple 
wants for the Macintosh. 
Apple has decided to maximize prof- 
it rather than market share. That may 
(continued) 
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If you've been "patient" with slow 
disk drives for too long, SemiDisk 
will relieve vour suffering. 


Fast-acting. 


The SemiDisk, a super-fast disk 
emulator, stores and retrieves data 
much faster than either a floppy or 
hard disk. This is especially useful 
with programs such as editors, 
assemblers, compilers, spelling 
checkers, and large capacity data 
base managers. 


Easy to apply. 


Installation is as easy as plugging 
the SemiDisk into an empty slot of 
your computer, booting up 
normally, and running the 
installation software provided. No 
assembly language programming is 
required. 


Comes in regular 
and extra-strength. 


SemiDisk I is the standard model 
for S-100, for use with CP/M® 2.2. 
SemiDisk II is just as easy to use, 


and offers extra speed and 
flexibility for custom S-100 
applications. There are also 
SemiDisks for TRS-80 Model П, IBM 
PC, and Epson QX10. 


Contains gentle buffers. 


СР/М®80 installation software 
includes SemiSpool, which 
temporarily stores print data in the 
SemiDisk, and continuously feeds 
the printer as it becomes ready for 
data. This buffering action allows the 
computer to be ready for other uses 
immediately after issuing a print 
command, while the printer is 
printing. 


No blackouts: A cure 
. for emulator amnesia. 


The optional Battery Backup Unit 
(BBU) plugs into the SemiDisk, and 
supplies power even when the 
computer is off. It contains a battery 
which keeps the data alive during 
prolonged power outages of four 
hours or more. 


Stops head-aches. 


Unlike a hard disk, which can. 
'crash' its head on the rapidly 
rotating disk surface, and a floppy, 
which grinds the disk constantly, the 
SemiDisk has no moving parts to 
break or wear out. No buzzing, 
clicking, grinding, or other noise. 
Just ultra-fast, silent data transfer. 


Won't bruise your wallet. 
And now the really good news! 


SemiDisk's price won't raise your 
blood pressure. 


512K 1Mbyte 


SemiDisk I, S-100 $995 $1795 
SemiDisk II, S-100 $1245 $2095 
SemiDisk, TRS-80 II $995 $1795 
SemiDisk, IBM PC $945 $1795 


SemiDisk, Epson QX10 $995 


SEMIDISK 


SemiDisk Systems, Inc. 
P.O. Box GG, Beaverton, Oregon 97075 


503-642-3100 


Call 503-646-5510 for CBBS/NW and 503-775-4838 for CBBS/PCS, both SemiDisk-equipped computer bulletin boards (300/1200 baud). 
SemiDisk, SemiSpool trademarks of SemiDisk Systems. CPIM trademark of Digital Research 
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| have strong 
opinions about 
machines and editor 
programs, but in 
reality, any text 
editor is much better 
than typewriter and 


paper. 


not be a wise decision during this 
critical period. Part of the excitement of 
the Mac was that it truly was “the com- 
puter for the rest of us": which implied 
that "the rest of us” could afford it. Alas, 
that didn't happen. At $2500 plus tax 
for the basic machine, Macintosh is no 
bargain; and when you've bought it, 
you're not done. 

The Mac needs an external disk—hard 
or a second microfloppy—and more 
memory. It needs, but can survive with- 
out, a better keyboard. You'll spend at 
least $750 for a second drive and mem- 
ory update, and if Apple prices these 
items the way the Mac itself was priced, 
you'll spend twice that. Moreover, not 
all these items are available: and some 
hardware improvements will be devel- 
oped only if a lot of Macs are sold. 

No machine is useful without soft- 
ware. Apple has chosen to make "soft- 
ware developer" status a lot harder to 
get than was implied in presentations 
at the West Coast Computer Faire and 
other hobbyist/hacker meetings. To be 
eligible for the "developer" discount 
and support, you must already be in the 
software business—which means auto- 
matic exclusion of the innovative hobby- 
ists who weren't interested in more 
traditional machines but were turned on 
by the Mac. 

Then, too, the machine has a closed 
architecture, and the Macdocuments 
are incomplete. You can buy, for $150, 
Inside Mac, a pile of xeroxed loose-leaf 
fact sheets (including interpretation of 
the error codes), but even these aren't 
complete. At present there is no assem- 
bler, and when the assembler becomes 
available, you will need two Macs in 
order to run it with the debugger. All 
in all, Apple has told the hobbyists to 
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drop dead. This may not be wise. TI 
tried it. Long live the TI-99. 


So WHAT SHOULD WE Do? 


If the software does come flooding 
forth—after all, there are all these an- 
nouncements, and there must be some 
substance behind them—then Macsales 
may soar. Hardware developers will 
come up with fixes for the major prob- 
lems. This will generate even more sales 
and more software, 

As that base market expands, other 
developers will get into the field. Last 
fall at COMDEX we saw nothing but 
IBM PC clones; if the Mac proves 
popular, we'll see Maccompatible ma- 
chines everywhere; and since there's a 
considerable profit margin in the Macin- 
tosh price, competitors will be able to 
offer more features for the same money 
or, more likely, much the same features 
for a lot less. 

So: at the moment there's no compel- 
ling reason to get a Macintosh. If you're 
in the mood to enthrall a recalcitrant 
spouse or child who now hates com- 
puters, perhaps it's worth the price; but 
you can get a lot more utility for what 
the Macintosh costs. 

Things may be different later, but by 
then the clones will be appearing. Alex- 
ander Pope said, "Be not the first by 
whom the new are tried, Nor yet the last 
to lay the old aside“ It's still good ad- 
vice. Pournelle's Rule is: "If you're in the 
mainstream, the best business system 
is last year's state-of-the-art develop- 
ment system.’ Whether or not Macin- 
tosh is in the mainstream, it's still a 
development system. I'd wait. 


WRITING MACHINES 


Half the peopie I meet want to know 
about the Mac. The other half are eager 
to learn about writing machines. “What; 
they ask, "do you recommend for a pro- 
fessional writer?” 

The easiest answer is "That depends" 
but | have a better one. "Almost any- 
thing: 

Assuming that a writer is making a liv- 
ing. any decent computer system will 
raise productivity enough to pay for 
itself. Obviously, | have strong opinions 
about machines and editor programs; 
but in reality, any text editor is much 
better than typewriter and paper. 

There are three major considerations 
for a professional. First, do you like the 


keyboard and screen presentation? if 
you don't, you will probably get used 
to it; but you are going to be sitting 
there a long time, and it's worth extra 
bucks to get something aesthetically ap- 
pealing. Borrow the money if need бе, 
but get a machine with a good "feel" 
to the keyboard and well-shaped char- 
acters on the screen. Make sure the 
physical layout is suitable. | wear bifocal 
spectacles and thus dislike the usual 
screen, which sits too close so that 1 
have to tilt my head back in order to 
read the display. My screen has big let- 
ters, sits far away, and is at natural eye 
level. I'd pay a lot to keep that setup. 

The second principle is Pournelle's 
Law: "If you don't know what you're do- 
ing, deal with people who do^ Buy your 
system from someone local, preferably 
a dealer who's been in business awhile: 
someone you can get at with a baseball 
bat if need be. If you're not buying 
brand-name equipment, be sure your 
dealer is familiar with the manufacturer 
and has reason to trust it. 

Third, be sure your system can run 
WordStar. 

| suppose that sounds like heresy. Not 
really, though. I'm not recommending 
that you write your books with Word- 
Star; just that you be sure your new 
system will run it. There are several 
reasons for this. First, you may some- 
day have to collaborate with another 
writer; and while it's unlikely that you'll 
both use the same text editor, it's very 
likely that you'll both know how to use 
WordStar. 

Then, too, there are all those Word- 
Star utilities. As an example we're do- 
ing final editing of the first book in the 
Pournelles Users Guide series. (Baen 
Books, and watch for it: the cover by 
Robert Tinney is worth the price of the 
book.) After all the tirades I've launched 
against books without an index, l've no 
choice but to make one for mine. That's 
no mean task, so we've turned to the 
computers to aid us. By judicious use 
of the utilities furnished with Oasis 
Systems The Word Plus, plus SuperDex, 
the indexing program distributed by 
Spite Software, we've made great 
progress—but SuperDex wants the 
book in WordStar format. 

That's no great problem. WRITE now 
comes with FILTER.COM, a program 
that will take a number of WRITE files 

(continued) 
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Before you work 
anywhere, take a 
look at the tools 
we work with. 


NASAS space shuttle. For Air 
Force officers working as electrical 
or aerospace engineers, the 
challenge is just beginning. In fact, 
from laboratories to lasers to 
launch pads, we have exciting 
projects and паана 
opportunities very few employers 
can offer. 

For example, we are developing 
experiments that will be an 
important part of the space 
shuttles cargo in the years to come. 
Experienced Air Force engineers 
will work as shuttle mission 
planners and as astronaut flight 
controllers. 

If you have an electrical or 
aerospace engineering degree, or 
soon will have, we may have a 
pnatienging future for you as an Air 
Force officer. It's a future that 
demands the vision and 
commitment of people like you. 
And it's vital to our country. 

For more information about Air 
Force engineering opportunities, 
mail the card. Or call toll-free 

1-800-423-USAF (in California 
1-800-232-USAF). Better yet, send 
your resume to HRS/RSAANE, 
Randolph AFB, TX 78150. There's no 
obligation. 


A great place for engineers. 
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and concatenate them into one enor- 
mous WordStar file: or, of course, take 
a WordStar file and convert it into a 
series of linked WRITE files. FILTER is 
blindingly fast, too; so fast that for long 
WordStar files it's quicker to use FILTER 
to convert to WRITE, let WRITE refor- 
mat the file, and then reconvert back to 
WordStar, rather than use the WordStar 


global reformat command. We do have 
to use WordStar to generate the paper 
copy that the index refers to, though. 
Hence, the necessity for a system that 
runs WordStar. 

There are many other word-mashing 
utilities, such as Footnote, and nearly all 
of them want to work on WordStar text 
files. 


Low Prices * Low Prices * Low Prices x Low Prices 


MONITORS 


Amdek 300 
Amdek 300A 
Amdek 310A 
Amdek Color | 


PGS - MAX - 12 
| PGS - SR - 12 


PRINTERS 


Epson FX 80 

Epson FX 100 

Okidata 92 A 

Okidata 93 A 

Okidata ML 84 

Okidata 2410 

Toshiba P1351 & 1340 
NEC Spinwriters 3550 
NEC Spinwriters 7730 
C-Itch Starwriter 40CPS 
C-ltoh Printmaster 55CPS 


$139.00 
$159.00 
$179.00 
Best Price 
Best Price 
Best Price 
Best Price 
Best Price 


$499.00 
$699.00 
$465.00 
$765.00 
$950.00 
Best Price 
Best Price 
$1850.00 
$1999.00 
Best Price 
Best Price 


Also available DX-15, HR-25 , HR-35 & 


Starmicronics 


DRIVES 


Tandon TM 100-2 


Slimline Drives - Your Choice - Toshiba, Hitachi, 


Panasonic 


$215.00 


$189.00 


IBM PC 
INDIVIDUALLY 
CONFIGURED 

CALL FOR LOW PRICES 
MULTIFUNCTION BOARDS 


AST I/O +Ser & Par 

AST Six Pack 64K 

AST Mega Plus 64K 

AST Combo 64K 
Quadboard 64K 

Hercules Graphic 
Plantronics 

Paradise Multifunction Card 
Orchid - Blossom 

64K Ram Upgrade Kit 


MODEMS 


$179.00 
$269.00 
$269.00 
$269.00 
$269.00 
$359.00 
Best Price 
Best Price 
Best Price 
$50.00 


Hayes Smart Modem 1200 Best Price 
Hayes Smart Modem 200 Best Price 
Hayes 1200B Plug in Modem Card Best Price 


HARD DISK FOR IBM PC 


10 MB Hard Disk Sub System includes 
Software, Controller Cables, etc. 
Internal 
External 


$999.00 
$1099.00 


Many other products available, Please call for low - low prices! 


2640 Walnut Ave., Unit K, Tustin, CA 92680 
(714) 838-7530, 838-7531, 838-7532 
(714) 838-9503, 838-9504 


Prices & availability subject to change without notice 
IBM PC is a registered trademark of IBM Corp. 
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THE REAL QUESTION 

A lot of those who ask my advice don't 
state their real question. "What's the 
cheapest computer you recommend?" 
Fortunately, there's a simple answer to 
that one. 

For those without much money. 
there's no real choice. Unless you're will- 
ing to steal your software—a practice | 
don't recommend—you need a Kaypro, 
which has become both the VW and 
Chevrolet of the micro industry. Kaypro 
machines are rugged, reliable, and not 
very pretty. They come with plenty of 
software and will run more. Given my 
druthers, га scrape up the extra bucks 
for a Kaypro 4, but you can live with the 
2; and when you've outgrown it, you can 
still sell it for half what you paid. 

There are, | expect, a number of other 
low-cost reliable machines on the 
market. | can't know about everything. 
I do know the Kaypro line, and i have 
no difficulty recommending the ma- 
chines. 

Incidentally, a few months back ! 
reported problems with the hard disk 
in the Kaypro 10. That turned out to be 
characteristic of some of the early 
machines: the software in ROM would 
falsely report disk errors when there 
were none. All those early ROMs have 
been replaced, and after its quick trip 
to the factory, our 10 has behaved flaw- 
lessly. My friend Norman Spinrad chose 
a Kaypro 10 as his writing engine, and 
he's quite happy with it. 

Norman made his choice after play- 
ing around with most of the computers 
here at Chaos Manor. For a while, 1 
thought hed get an Otrona. The 
Otronas built-in screen is too small for 
day-after-day writing, but its amber 
screen is excellent. You could do a lot 
worse than get an Otrona Attache, ex- 
ternal amber screen, and external hard 
disk. The big screen and hard disk form 
part of a permanent base, and the At- 
tache can be carried on trips. Inciden- 
tally, WordStar comes with both Kaypro 
and Otrona machines; and WRITE, my 
favorite text editor, is available for both. 


REAL PORTABLE 

It started with Pamela Clark. ! noticed 

that wherever she went she carried her 

TRS-80 Model 100 lap-size portable. 

Then Phil Lemmons showed up with the 

NEC version. Both raved about how 
(continued) 


HIGH TECHNOLOGY AT AFFORDA BLE PRICES 


Dot Matrix Prin tors 
C. Itoh Prowriter (8510). . ..... $ 369,88 
©. Itoh Prowriter-2, (136 cob. he 589.88 
C. Itoh Prowriter ВР!................. 439.88 
C. Itoh НоїБої................... ,... 509.88 
C. Itoh HotDot-2 (136 col)... inna 729.88 
DMX-80 (Panasonic) P; = чн важная 269.88 
Epson RX/FX/LQ Series. .............. CALL 
Inforunner Riteman......,....-...... 309.88 
| Mannesmann Tally 180-L....,....... 879.88 
Mannesmann Tally Spirit-80,....,..., 329.88 


Okidata Microline 82A/83A.......... ,. CALL 
Okidata Microline 84 Step Il. . TENE CALL 
Macintosh Microline 92 ............,.. CALL 
Okidata Microline 92 ............ . 469.88 
Okidata Microline 93 ..............., 699.88 
92/93/84 Plug-n-Play ROMs for graphic 

compatibility with IBM-PG ........:;... CALL 
Star Micronics Gemini 10X......... pi 299. 88 
Star Micronics Gemini 15X..,........ 429.88 


Star Micronics Delta 10.............. 439.88 
Star Micronics Delta 15............ .. 589.88 
Star Micronics Radix 10/15............ CALL 
Toshiba Р-1351,............,....,. 1689.88 
Toshiba P-1340 ............... А эё CALL 
Letter-Quality Printers 


С. Itoh A-10 Starwriter (18 cps).....$ 549.88 
C. Itoh F-10 Starwriter (40 cps)..... 1079.88 
C. Hoh F-10 Printmaster (55 cps)... 1379.88 


NEC 2010/2030 (18 cps)....,......, 749.88 
NEC 2050 for IBM-PC (18 cps) ...... 899.88 
NEC 3530 (33 eps). ......... es. 1429.88 
NEC 3550 for IBM-PC (33 c spa. „u. 1779.88 
NEC 7710/7730 (50 cps), .1939.88 
Qume Series Printers. ..,...^ 9. anier > ALL 
Silver Reed EXP-770 (25 срэ)........ 979.88 
Silver Reed EXP-550 (17 cps)........ 559.88 
Silver Reed EXP-500 (12 cps)........ 439.88 
Smith Gorona Memory Correct lil Messenger 

(12 cps) w/interface module ......... 589.88 
Star Micronics PowerType (18 cps) .... CALL 


Modems 

Hayes Micromodem lle........... „© 259.88 
Hayes Smartmodem 300 ............ 239.88 
Hayes Smartmodem 1200........... 559,88 
Hayes 1200B (IBM-PC)....... „++. 479.88 
Novation AppleCat 300 baud ........ 229.88 
Novation AppleCat 1200 baud....,.. 419.88 
Novation SmartCat 103, 300bd...... 169.88 


Novation SmartCat 212, 1200bd..... 409.88 


Novation Access 1-2-3 (IBM-PC)..... 409.88 
USR Password, 1200 baud ......... , 369,88 
USR Password, 300 baud...... 5 159.88 
USR Telpac Software (IBM)............ 79,88 
Monitors 

Amdek 300G (green) ........ ieu 9144.88 
Amdek 300A (amber) ................ 159,88 
Amdek 310A (TTL, amber........... . 179.88 
Amdek Соіог-1+ .............. sacr 19.88 
Amdek Color-2-- (12" RGB. кю. n.. 459,88 
NEC JB-1205M (amber ....... AC 159.88 
NEC JB-1201M (green)..... srren 159.88 
Princeton Graphics HX-12.........., 509,88 
Princeton Graphics Max-12.......... 199.88 
Quadram QuadChrome.............. 529.88 
Roland DG-121 (green/ambern....... 149.88 


Roland DG-122 (green/amber....... 179.88 
IBM-PC Peripherals 

64K Memory (4164/200ns) 9/pkg....$ 79.88 
AST SixPak Plus (64K)........... o. 299.88 
Hercules Graphics Card ,..,.. ^. 929.88 
Keytronics 5151............... 22. 219.88 


Microsoft Mouse (parallel) .......,... 749,88 
Mouse Systems PC-Mouse.......... 219.88 
Paradise MultiDisplay. ............... 479.88 
NEW! Quadram 384K Quadboard..... CALL 
Quadram Quad 512 + (64K) ......... 239.88 
Quadram QuadColor-1 ...... tree eet eS 
Quadram QuadColor-2 ,........;,... 229.88 
Quadram Parallel Card, RS-232C Card or 

Clock/Calendar Card, .............ғ».. 79,88 


STB Graphics Plus 11..,...,.......... 379.88. 
STB Super RIO Pius (64K) .. Zn so 19.88 
Tandon ТМ 100-2 (DSDD) ........... 229.88 
i Titan Cygnus 1/0 (parallel)... „+. 149.88 


Titan Cygnus I/O (RS- 282). кє ... 169.88 
TG Joystick. . Milt. cesses 9.88 
Apple 11 Peripherals 

ALS CP/M Plus Card (CP/M 3.00 ... $ 329.88 
AMT MicroDrive (half height}....... 4. 219.88 


Rana Elite-1 Disk Drive.............. 259.88 
TBL Cooling Рап ........«..... ries. 59.88 
TBL Disk Drive Controller ...,......... 69.88 
Titan Accelerator ll... ...... cee ane es. 469.88 
Titan Memory Boards... oes. CALL | 
Videx VideoTerm. ..:......:os ores... 239.88 
Videx UltraTerm (80/160 column)..:. 289.88 | 
Videx Enhancer Il. .,.. 109.88 
lle Microline Ө2...,..................... GALL 
llc Printer СаЫеѕ.........,..-.. a... CALL 


Macintosh Peripherals 

Macintosh Microline 92 ............... 
Kensington Macintosh Starter Pak (Swivel 
stand/surge protector/dust coven poco. 69.88 | 
Kensington Macintosh Modem ........ CALL | 


кича азата Трв Ww 


Macintosh Software.. EEFT Fa. Эд рле | . GALL 
Accessories 

EPD Lemon/Lime/Orange/Peach...... CALL 
Flip-n-File Diskette Box ............ «>, CALL 


Grappler+ Printer Card & cable ...... 109.88 
Kensington MicroSaver (4-plug).. . 59.88 
Monitor Stand (tilt/swivel) .... . 39.88 
Pkasso-U Printer Card & cable... a FTT | 129. 88 
Printer Cables............... ва... COS 
Quadram Microfazer Print Buffers ...., CALL 
Trace BO col Sound Trap. „+ е та he F ¥en 129.88 | 
Trace 132 col Sound Trap .,.....;.,, 189.88 
BO Column Printer Stand....,........ 39,88 | 
132 Column Printer Stand. ........,... 49:88 


ADVANCED LOGIC SYSTEMS @ ALLOY € AMDEK e ANADEX @ ASTe CCS e CARDCO e C ITOH е COMREX e COLUMBIA DATA PRODUCTS 
CURTIS MANUFACTURING € DATA PRODUCTS (105) е DIABLO e ОТС € EAGLE COMPUTER e EASIFEED € EPD е EPSON è FRANKLIN COMPUTER 
HAYES MICROCOMPUTER PRODUCTS e HERCULES COMPUTER TECHNOLOGY e INFORUNNER e INTERACTIVE STRUCTURES € JMM 
JUKI е KENSINGTON MICROWARE * LEADING EDGE è LQ è MANNESMAN TALLY € MA SYSTEMS € MICROSOFT € MILFORD NULL MODEM 
MOUSE SYSTEMS e NOVATION e NEC e OKIDATA e ORANGE MICRO ө PARADISE SYSTEMS e PERFECT DATA € PRINCETON GRAPHICS 
QUADRAM e QUME € СС e RANA SYSTEMS е ROLAND DG е SILVER REED è SMITH-CORONA € STAR MICRONICS € TANDON € TECMAR 


TITAN € TOSHIBA ө USI e US ROBOTICS e VIDEX 


The right place for the right price 


fi you live in the New England area (or plan to visit there), you 
should drap by our Discount Computer Store. We're about 


From Boston, just go up Route 3 to Nashua, NH, and take Exit 
TW (Route 1014). We're 5.1 miles from that exit, in Amherst MH. 
Take the next right after you see the Dexter Shoe factory outlet 


store. 


In fact, we're near a lot of New Hampshire's factory outlet 
stores, and with no sales tax you can save a bundle on corr 
puter equipment, shoes and whatever else strikes your fancy. 
We have several systems on display, as well as printers, 
modems and monitors, all at the same prices you see in our ads. | 
And if you can't fit a purchase into your car, don't worry...we'll 


ship it free anywhere in the 48 contiguous states. 


No matter where you live—Boston or San Francisco— You 
don't have to strike out into the wilderness to save money. Take 
a short drive or drop us a line for the best advice and the best 


price on peripherals today. 


TECHNICAL SALES DESK 
(603) 881-9855 


TOLL-FREE ORDER DESK 


(800) 343-0726 
Hours: 9:00 to 5:30 EST, Mon-Fri 


@ FREE UPS ground shipping on all ordars over $50 
(under $50 add $2.50 handling) 

B Shipments fully insured at no extra charge 

E MasterCard, VISA, American Express, Diners 
Club & Carte Blanche credit cards accepted 

E No surcharges on credit card 

В Credit cards are not charged until your order 
is shipped from our warehouse 

E CODs accepted up to $1000 (add $10 for COD 
handling). Payable with certifiad check, money 
order or cash. 

Ш Full manufacturer's warranty on all products sold 

@ 1-year extended warranty service is now avalik 


E Sorry, no APO/FPO or foreign orders 


HIGH TECHNOLOGY AT AFFORDABLE PRICES 


THE BOTTOM LINE = 


able for many products (just ask us) 


MILFORD, NH 03055-0423 O TELEPHONE (603) 881-9855 
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much time these things saved: you 
could work anywhere, even on an air- 
plane. 

At the BYTE Show, the Great Salt Lake 
Computer Company had a blowout sale 
on NEC PC-8201A lap-size portables, 
and | couldnt resist. Before I knew it, 
I'd plunked my plastic down and carried 
off the machine, which I immediately 
dubbed Percy. 

It's wonderful. 

On the way home from Chicago. ! 
managed to write half of my Popular Com- 
puting column and part of this one. Oh, 
sure, Percy's built-in text editor is a bit 
limited, but by gollies it's good enough 
for text entry. | wrote about 4000 words 
on that airplane. 

Getting the text out was the simplest 
thing in the world. Percy's documents 
are very complete. In particular, they ex- 
plain how to set the data rate, data bits, 
and stop bits for his built-in RS-232C 
port. The Golem, my CompuPro-8/16 
boat-anchor system, boasts a program 
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called BAUDCOM that does the same 
thing for his RS-232C serial port. All | 
had to do was connect the two ports 
with a cable, set the system to 9600 bps, 
and let fly. The PIP utility on the Golem 
worked perfectly as the collector; ! 
simply went 


PIP M:MYTEXTTXT-TTY: 


and then followed instructions on how 
to send a file from the NEC РС-8201А. 
The only tricky part was to send, from 
Percy's keyboard, a Control-Z character 
when he indicated that he was done 
sending the file. That immediately 
signaled "end of file" to the Golem. and 
he closed the file. Mission 
accomplished. 

The only real trouble with Percy is that 
he won't hold more than 7000 words of 
text before his memory is full. One solu- 
tion to that is the NEC cassette recorder 
you can buy with the PC-8201A. This 
rides in checked luggage, to be dragged 
out in your hotel room. The problem 
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with that is that cassette transfer is slow, 
| don't really trust cassettes anyway. and 
there's no way to edit the text you've 
produced. | thought about that for a 
while. 

Then I did some experimenting: | tried 
sending text from Percy to Adeline the 
Otrona Attache, That worked. | also 
made a discovery: Percy fits nicely 
alongside Adeline in her ballistic nylon 
carrying case. This means I can stuff the 
NEC portable into the Otrona's bag until 
I’m on the plane; then retrieve the por- 
table for in-flight use while the Attache 
rests in the overhead rack. When I get 
to my hotel, I'll transfer the newly writ- 
ten text from Percy to Adeline, where 
| can edit away with WRITE. 

One note of caution: it's well known 
in the trade that the Japanese are about 
to introduce a new generation of lap- 
size portables. | have enough upcom- 
ing trips to justify buying Percy— 
especially at sale price—just for use in 
the next six weeks, by which time I'll 
have got my money's worth. Others with 
fewer trips and deadlines might want to 
wait a bit to see what's coming. 


BOTCHI? 


| get pretty involved at the West Coast 
Computer Faire. Sometimes that's re- 
grettable. For example, while I was 
distracted with something else, there 
was put into my hands the damnedest 
document I ever did see. It's called a 
Data Passport. It was accompanied by 
a flyer proclaiming, "We Speak Botchi:' 
All this comes from an outfit called 
Data Conversion Inc. The company 
claims to have the smartest data-trans- 
formation droids in the universe. For ex- 
ample, the flyer reads, "We're not your 
average bunch of yahoos. There is no 
data conversion problem we can't han- 
dle. Called MASTER DATASMITHS, our 
droids have a certain arrogant pride.” 
What Data Conversion Inc. claims is 
the ability to transform and convert data 
from any media format to any other, 
and to do it "faster, less expensively, 
and more reliably than anyone else on 
the planet. Maybe even the Galaxy: 
Eight-inch, 5%, 3%. it makes no dif- 

ference: these chaps can convert it. 
They also have the oddest contract 
I've ever seen. For example, if the con- 
version attempt fails, they will either re- 
fund your money or keep trying "until 
(continued) 


2 Reasons 
Investors Are Ge 
“Street” Smart. 
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The Apple Ilc 
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Investor's Workshop" 


If you venture on Wall Street, you have to know the territory. 
Now a new software product from Dow Jones improves your 
"Street" smarts. 

The Dow Jones Investor's Workshop", developed especially 

for the Apple Пс, brings you: 

• The latest stock quotes (delayed a minimum of 15 min.) 
and business news from Dow Jones News/ Retrieval", the 
leading online information service. 

* Reports that show you exactly what your portfolio is 
doing, at the touch of a few keys. 

* Charts* that give you a clear picture of your stocks 
performance, helping you know when to buy and when 
to sell. 

Also Runs on the Пе and II Plus 
The Dow Jones Investor's Workshop runs on the Apple” Пе 
and Ii Plus, as well as the Пс. It's so easy to use, you'll be 
creating charts and reports moments after you're up and running. 
With a suggested retail price of $149 and full support from our 
toll-free Customer Service hotline, the Investor's Workshop is a 
value any investor can appreciate. 
Now you can be "Street" smart. 


DowJones 
Software" 


For more information call 1-800-345-8500 ext. 240 ( Alaska, Hawaii and foreign call 1-215-789-7008 ext. 240) or... 


синир чинно ee ee ee eee eee ee mG ee eee eee B *The diart in this ad (and, incidently, in most 
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Name 


Address 


City 


Phone Number(s) 
| 


| | | т 
send this coupon to: Ms. Lynn Filippone, Dow Jones & Co.. Ine., PO. Box 300, Princeton, NJ. 08540. | ae ads for the llc) is а Price and Volume har 


that shows the performance of the Dow Jones 
| Average over a six-month period. You can also 
| construct Moving Averages and Trend Lines. 
| Dow Jones News/ Retrieval is a registered trademark of 
| Dow Jones & Co., Inc. Dow Jones Lavestor’s Workshop 
is a trademark of Dow Jones & Co., Inc. 
| Apple and the Apple logo are registered trademarks 
of Apple Computer, Inc. 


State... Zip _____ Copyright © 1984 Dow Jones & Company, Inc 
| All Rights Reserved. 
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the stinking droids get it right" In 
another section, they proclaim that "if 
any part of this contract is held to be 
brain damaged. the remaining terms re- 
main in force" They say they're willing 
to collect their fees in Planet Earth U.S. 
Dollars, monopoles, or antigravity belts. 

| havent the foggiest notion of 
whether they can actually convert data 
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or not; all 1 have to go on is the flyer 
and Data Passport. | find the documents 
impressive: professional writing, layout, 
and printing. Despite the humor, the 
contract is clear, precise, and fair. Since 
the arrival at Chaos Manor of New 
Generation Systems Disk Maker I we've 
had no sticky data-conversion prob- 
lems, so I've no longer a need for the 


Graphics with Gray Matter. 


New GRAPHICS-PLUS GP-29. Big Features. Little Cost. 


The GP-29 delivers the graphics 
and text versatility of powerful, 
expensive terminals at significant 
cost savings. And you can buy 
the GP-29 as a ready to use termi- 
nal or as a retrofit board for the 
Zenith 229. 

Expand your applications with 


dual plane graphics. Create images 


with “shades of gray." Overlay 
two separate images. Animate the 
images. Store multiple images in 
local memory. 

The GP-29 gives you low cost 


graphics you never imagined possi- 
ble. 1024 x 500 hi-res and 512 x 250 


lo-res selectable resolution. 128k of 
display memory. And our dedi- 
cated graphics processor provides 
selective vector erase, area erase, 
area fill, area move, arc drawing, 
pan and zoom. 


You also get Tektronix 4014 com- 
patibility as well as DEC VTIOO and 


VT220 compatibility. 


Enhanced Text Too! 

The GP-29 offers four selectable 
display formats: 80 and 132 col- 
umns with 24 or 49 lines. Off- 
screen scrolling memory. Storage 
for pages and pages of text. Off- 
line editing capability. Double high 
and double wide characters and 
much, much more. 

Plus, you get operator conven- 
ience features like "plain English" 
set-up menu, easy to use program- 
mable keys, local function keys, 
transparent mode and non-volatile 
memory. And a seríal printer port 
is standard. Cal! or write today to 
place your order. 


eae, aE 
Northwest 


Digital Systems 


P.O. Box 15288, Seattle, WA 98115 
(206) 524-0014 


GP-I9 board for the Zenith ZI9 terminal is also available for $695. 
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Master Datasmiths services; but if ! did, 
{ wouldnt hesitate to let them take a 
whack at it. Incidentally, they advertise 
that the first disk conversion is free. 


MILLIONAIRE AND OTHER VICES 


The word is that so many hackers at the 
Benton Harbor facility of Heath Com- 
pany were playing Millionaire that the 
supervisors had to put severe restric- 
tions on when the game could be 
played. | believe it. Millionaire is 
addictive. 

Millionaire is a stock-market simula- 
tion, and it's worth playing just to learn 
about margins and options; indeed, I 
suspect that students would learn about 
as much from playing Millionaire and 
Blue Chip Software's companion games 
Tycoon (commodity-market simulation) 
and Baron (real-estate investment) as 
they ever learn from Econ 101. (For my 
sins, | was once required to teach Econ 
101, so I have some right to that 
opinion.) 

In any event, Millionaire is easy to 
learn and fun to the point of addiction. 
Try it. You'll like it. 


PETER FLYNN'S NOTES 


There's no way to bring order to Chaos 
Manor. That doesn't stop Peter Flynn, 
our new editorial assistant, from trying. 
Peter's job is undefinable: basicaily, he 
gets paid to be interrupted. One of his 
primary missions. though. is to make 
notes for my upcoming columns. From 
time to time I'll include some of them. 


THE SWEET-P STORY 


Peter's notes begin: “A couple of 
months ago | brought out the Sweet-P 
Plotter for reviewing. Ignoring the direc- 
tions, | proceeded to test out the unit 
with the AUTOCAD software. Everything 
seemed to work fine. After carefully ex- 
amining several drawings, | noticed stray 
lines between points that should not 
have been connected. When І took 
apart the printer the problem was ob- 
vious. The solenoid spring was not 
exerting enough force to properly 
return the pen to the upright position. 
"| sent a letter to Enter Computer re- 
questing a new spring. A couple of days 
later they called, and after listening to 
my description of the problem, asked 
us to send the plotter back for repair. 
Instead | put it away, since the BYTE 
(continued) 


StarPolish’ 


Polished WordStar® is a Sight to Behold! 


PT ERT E 
SUESIREFÜRM PARA READ FILE. 
CAIS ENTER 33 
Corl f ENTER Е, МА 
АЕ FILE 
mari 1 ND+REPLACE 
Id rA ENTER 
ЕСІМ BLOCK ^ 
EMO E pes 


EG. * è a XE TE К. 
фф нф нф n an ا اپ‎ ВАС 


StarPolish!" On-screen attributes include: 
Ral df ace Malics underline 
subScri pts SuPer scp pts 


and ambi ney ens 


Technical Characters: 
п Айт 5ч вё Ес эулеЕП + A¢dfecsei2ivens 
rip биное в тн “Ер Pirae sum Форе "lC Mercia, DEECINELIE TEENDETIE 


What You See is What You Get...and MORE 


Printer Support Enhanced Too! 


On-Screen Enhancements: 

With Color Adaptor and Monitor: Get the most from your dot matrix or ink jet printer 
Bold, underline, sub and superscript, italic, without worrying about an assembly language patch. 
and technical A menu of popular printers gives you automatic 

With Monochrome Adaptor: installation of all features. A custom installation 
Bold and underline. Others indicated on status line question/answer session is available for printers not on 

the menu. 


Custom Level 3 Help Screen 
Replaces need for keyboard template for 
keystroke savings 
WordStar Compatibility - No Retraining Versions Now Available For: 
IBM PC? and PC-XT® 


Keystrokes 
User has option of keystroke saving techniques PC Compatibles 

Files Victor 90009 
Old WordStar files accessible - 
Polished WordStar files accessible by Ame 
$125.00 Ga 


standard WordStar 
Utilities Md. Customers add 596 Sales Tax 


Use of MailMerge®, SpellStar®, StarIndex? is 
not affected 


We've made WordStar a lot more likeable! 


VISA". 


TDI SYSTEMS, INC. 


620 Hungerford Drive 


StarPolish is a trademark of TDI Systems, Inc. 
WordStar, MailMerge, SpellStar, StarIndex are registered trademarks of 


MicroPro International Corp. 
IBM PC and PC-XT are registered trademarks of International Business suite 33 
Machines, Corp. Rockville, Maryland 20850 
(301) 340-8700 


Victor 9000 is a registered trademark of Victor Technologies, Inc. 
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deadline was coming up and I had other 
things to do. 

"Two months later while organizing 
the attic storage | stumbled into the 
Sweet-P shipping box. My fascination 
with plotters convinced me to ship it out 
for service. After packing up the unit, 
| called Enter Computer for a return 
authorization number. Instead. I got Bill 
Winklepleck on the phone who walked 
me through an inspection and at- 
tempted repair. After opening the unit, 
he had me stretch the spring. However, 
the one we have is shot. No amount of 
stretching will rejuvenate it. 

"While I was replacing the cover, it oc- 
curred to me that the Sweet-P is one 
elegantly designed piece of equipment. 
With help over the phone, almost any 
novice should be able to repair one. 


ITEMS DISCUSSED 


Not available 
Personal Computer Products Inc 
16776 Bernardo Center Dr. 
San Diego, CA 92128 
(619) 485-8411 


PAO ies s Va cae $59.95 
Millionaire .. 


Blue Chip Software 
6744 Eton Ave. 
Canoga Park, CA 91303 
(818) 346-0730 


COBOL Syntax Checker 
UNIX System V for 68000... 
AT&T 

222 Broadway 

New York, NY 10038 

(800) 828-8649 


Data-Conversion Service 
Data Conversion Inc. 
6310 Caballero Blvd. 
Buena Park, CA 90620 
(714) 522-7762 


for rates 


FILTER.COM 

{on disk with other filters) 
Workman and Associates 
112 Marion Ave. 

Pasadena, CA 91106 

(818) 796-4401 


Gold Card 

Digital Research 

POB 579 

Pacific Grove, CA 93950 
(408) 649-3896 


Not available 
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There is not even any easy way one can 
electrocute oneself. Mr. Winklepleck is 
sending a new set of springs.’ 

He did, too. Alas, one of the staff 
couldn't resist opening the box and 
managed to lose the spring, so we had 
to get another. 

The Sweet-P is an excellent piece of 
machinery, easy to hook up and use; 
and it's no great trick to replace that 
bad spring, assuming that people 
around here will mind their own busi- 
ness long enough to let it be done... 


R WAY 


We're looking for a new database. 
Things have got into a mess, and we're 
hoping to get some inventory and file 
location control. 

One product Peter examined was 


Каур Bye. 450i Jains ss. .91295 
Kaypro 4......... 

КИР. MOS La src... $2795 
Kaypro 

533 Stevens Ave. 

Solana Beach, CA 92075 


(619) 481-4318 


Macintosh 

Apple Computer 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 


NEC РС-8201А 

NEC Home Electronics 
140] Estes Ave, 

Elk Grove Village, IL 60007 
(312) 228-5900 


Otrona Attache....,........ 
Otrona Corp. 

4755 Walnut St. 

Boulder, CO 80301 

(303) 940-3445 


Microrim inc. 

1750 112th Ave. N.E. 
Bellevue, WA 98004 
(206) 641-6619 


S-100 I-megabyte Board $2449 
Z-100 High-Performance Memory$2250 
Macrotech International Corp. 

9551 Irondale Ave. 

Chatsworth, CA 91311 

(818) 700-1501 


R:Base, from Microrim of Bellevue, 
Washington. You've probably noticed 
the ads, which contrast "d way" with 
"R way" of doing things. Peter con- 
cludes: "Powerful but not worth the ef- 
fort if all you need is simple file manage- 
ment. Good if it is to be used very often. 
The tutorial will not easily teach a com- 
plete novice. The structure of com- 
mands will take a lot of getting used to 
for someone not accustomed to large 
databases. If there is someone in an 
office who will undertake the work to 
learn this program, he/she will be well 
rewarded for the effort (provided that 
the office has use for relational 

information): 
My own examination of R:Base was 
pretty superficial, but І agree with Peter. 
(continued) 


SuperDex Document 
Indexing System 

Spite Software 

13531 SE Foster Place 

Portland, OR 97236 

(503) 224-0137 


Sweet-P Plotter...,...... d Bi 
Enter Computer 

6867 Nancy Ridge Dr. 

San Diego. CA 92121 

(619) 450-0601 


TRS-80 Model 100 
Radio Shack 

1800 One Tandy Center 
Fort Worth, TX 76102 
(817) 390-3011 


Sweet Micro Systems Inc. 
50 Freeway Dr. 

Cranston, RI 02910 

(401) 461-0530 


Turbo Pascal 

Borland International 
4113 Scotts Valley Dr. 
Scotts Valley, CA 95066 
(408) 438-8400 


WordStar 

MicroPro International 
33 San Pablo Ave. 
San Rafael, CA 94903 
(415) 499-1200 


THE MI-286 DUAL CPU BOARD IS AT LEAST 
TWICE AS FAST AS COMPUPROS 8085/88. . . 
AND IT’S A DIRECT REPLACEMENT! 


The 20-second revolution. It only takes about 20 seconds to bring your S-100 system up to its ultimate speed / 
power potential. Just pull out the old fashioned 8085/88 board and plug the MI-286 in its place. That's all there is to it. 
You're off and running with more power than ever before. 

The 80286 and Z-80H. The MI-286 is the first dual-CPU board using the new, high speed Intel 80286 coupled 
with a Z-80H. It is designed for use with a variety of operating systems, including MP/ M 8-16. It will support all your 
current 8086/88 and Z-80/8085 software. It can accommodate an optional 80287 math co-processor. In short, it gives 
you the best of both worlds. 

Add more users. The MI-286. It improves throughput so dramatically you can add those extra users you've 
always wanted. It carries S-100 technology to its logical limit. And it only costs $13951* 

Upgrade your S-100. The MI-286 is only one of Macrotech's products designed to maximize the performance 
of your S-100 system. The MAX Dynamic Memory gives you up to 1 Mbyte of memory for your system memory 

and virtual disk applications. ADIT lets you control up to 16 different 
terminals, modems or printers from a single slot in your S-100 bus. And our 
static board is the S-100 world's first 1/2 Mbyte static memory. 
| Call or write us today, and find out how easy it is to 
upgrade your S-100 system. 


Macrotech International Corp. 
9551 Irondale Avenue 


Chatsworth, CA 91311 
| Phone: (818) 700-1501 
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Dealer/ Distributors: Priority One Electronics, (800) 423-5922. (213) 709-5111 / John D. Owens Assoc., (212) 448-6298 
In England: Fulcrum (Europe) (0621) 828-763 / МР/М is a registered trademark of Digital Research "Math coprocessor extra, mm, 


Most Choose PC, 
but 
Most Need JC. 
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PC, personal computer has become a 
commodity product. It is just like a personal car. 
It has limitations and problems. People expect PC 
to do more than it can do. 


JC is a growing computer. The superb 
architecture can offer you painless expansion for 
your organization. If your computer must be able 
to grow as you grow, JC is your only choice. 

JC computers have been available thru our 
world-wide dealer network since 1979. The 
installed base of computers is now reaching 
10,000 units. Our latest addition features a multi- 
user, multi-processor system, based on our 80186 
master/slave processor modules. It runs under 
TurboDos* 1.4 operating system with PC/DOS 
emulation. 

JC users agree that our computers truly offer 
expandability, low cost, and high performance. 

If you want to know more, contact us. Let one 
of our professional dealers help you. They will 
hold your hand until you get solutions, not 
problems. 


= = JC SYSTEMS 


—- = HIGH PERFORMANCE COMPANY 


JC INFORMATION SYSTEMS, INC. 
469 Valley Way 
Milpitas, CA 95035 
(408) 945-0318 
TWX 910-381-7041 


*TurboDos is a trademark of Software 2000, Inc. 
“PODOS is a trademark of IBM Corporation. 


Circle 165 on inquiry card. 


CHAOS MANOR 


When I get Footfall finished. I'm going to 
do a systematic comparison of data- 
base programs; that will probably in- 
clude some of the integrated packages 
that combine word processor, database 
management, and spreadsheet calcu- 
lator into one monster program. Until 
then, | suppose we'll just have to limp 
along. 


MAYBE WE SHOULDN'T WORRY 


1 remain impressed as all get-out with 
AT&T's hardware, especially the desktop 
3B2 (see last month's column). I’m not 
so impressed with the rest of what the 
company's doing. 

Today | received two ATET press 
releases. The first announces a COBOL 
Syntax Checker. This thing will run on 
the UNIX System V (AT&T's standard 
"commercial" UNIX). its mission is to 
"reduce the chances of a program be- 
ing rejected due to syntax and simple 
semantic errors. As a result, expensive 
mainframe central processing unit (CPU) 
time is reduced: 

"The product, available in source 
code under license agreement with 
AT&T, is priced at $7500 for the first CPU 
and $3750 for each additional CPU." 

More on that in a moment. The sec- 
ond press release announces UNIX Sys- 
tem V for the Motorola 68000 micro- 
processor chip. Under a series of agree- 
ments with Motorola (68000), National 
Semiconductor (16032 and 32032), In- 
tel (iAPX186), and Zilog (280000), each 
firm is supposed to port UNIX System 
V to its own chip. Motorola was the first 
to finish. 

The press release then quotes AT&T 
software systems vice-president Tom 


Crowley: "The microcomputer market 
has been eagerly awaiting the results of 
last year's announcement [of the agree- 
ments]. The wait is now over. With this 
product, the power and versatility of 
UNIX System V will now be available for 
a wide range of microcomputers em- 
ploying the MC68000: 

Then comes the kicker. "The product, 
available in source code under license 
agreement with ATET, is targeted to the 
growing number of resellers who are 
building hardware and software prod- 
ucts around UNIX System V. Priced at 
$43,000 for the initial CPU and $16,000 
for each additional CPU... 

That's source code, though. I called 
the followup number on the press 
release: after four hours, | still wasn't 
able to get a consistent story on the 
license fees computer manufacturers 
would pay for UNIX object code. It turns 
out to depend on the number of end 
users and can go as high as $3500- 
$7000 per machine sold. 

Foo. 

The mountain has labored. and didn't 
even produce a mouse. This may fly in 
the minicomputer market, although if it 
does, the minicomputer people aren't 
paying much attention to the micro 
world. 

For that matter. who wants a COBOL 
Syntax Checker for $7500? ! wouldnt 
want one at any price, but | know 
darned well that | could write a pretty 
good COBOL Syntax Checker to run on 
a micro. I'd write it in Turbo Pascal or 
Modula-2, and it sure wouldnt cost 
$7 500. 

Maybe Apple was right in going for 
profit rather than market share. With 


bizarre prices like those, AT&T is no 
threat to anyone in the micro world. Can 
you imagine Concurrent CP/M selling for 
$3500 a shot? Absurd. But | guess the 
minicomputer world puts up with it. 

For instance, a couple of years ago I 
read about a database program for sale. 
The price was $795 for the MS-DOS ver- 
sion; $600 to $2000 for the 68000 UNIX 
version: $12,000 to $48,000 for the DEC 
PDP-11 version; $24,000 to $48,000 for 
the VAX; and $48,000 to $96,000 for an 
IBM mainframe. 

Given that І could buy a pretty good 
micro for $5000, my question when | 
read that was, what could I get running 
this on an IBM mainframe that [ couldn't 
have got from 20 micros? Or what does 
the DEC PDP-11 do for me that ! can't 
do with a 68000? If 1 went the micro 
route, Га have hardware and ail for the 
price the mainframe or minicomputer 
EDP shop manager paid for the soft- 
ware alone. 

The articie didnt tell me the reasons 
for this odd price structure. | assume it's 
what the traffic will bear; ! doubt the 
database-management system required 
50 times as much work for the main- 
frame version as it did for the 68000 
version. Yet, apparently, these prices are 
traditional among mini and mainframe 
users, and no one sees them as alarm- 
ing. 

1 expect AT&T is in for a shock. 


JUsr Lors oF MEMORY 


A while back the Macrotech troops 
came over, and as | watched, they 
pulled all the memory boards out of the 
Golem and dropped in their 1-megabyte 

(continued) 


Only one microcomputer statistics package has all these features: 

e Real relational database management e Programmable report generation and data 
transformation. * A full range of graphics, univariate, and multivariate statistics (including 
MANOVA and multidimensional scaling) + As many digits of accuracy as any mainframe 


statistics package 


Do any competitors come close? Write or call us for detailed brochures and published 
comparative reviews. SYSTAT — The System for Statistics 


SYSTAT 
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MS-DOS,” PC-DOS,” CP/M,” UNIX" 
603 MAIN STREET EVANSTON, IL 60202 


(312) 864-5670 
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dynamic memory. After a couple of 
false starts—the Golem is, after all, run- 
ning CP/M-8/16 enhanced by Tony's 
black-magic improvements, and the tim- 
ing was a bit tricky—everything fired up 
and ran. 

The Golem has a hard disk, 8-inch 
disks, a 51-inch disk, and a megabyte 
of RAM (random-access read/write 
memory) disk; if their board will drop 
into that and run, it should go with any 
CP/M system. 

It's been running for a month now. No 
glitches, and its a lot of memory. 
Macrotech is no longer the cheapest 
source of memory: AT&T will sell you 
memory at $2200 a megabyte, some- 
what less than Macrotech asks for the 
I-megabyte board. On the other hand. 
AT&T makes memory only for AT&T 
machines, so the lower price won't do 
you much good; meaning that. as a 
practical matter, Macrotech provides 
the most bang for the buck. 

We also have one of Macrotechs big 
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boards in Zorro, our Z-100, The com- 
pany provides software to let you use 
some of that memory as RAM disk, 
something the 7-100 sorely needs. 
That's been running for over a month. 
too, with no problems. if you need 
memory and don't want to pay the price 
for static, Macrotech is no bad place to 
turn to. I've been talking to key people 
there for a couple of years now, and 
theyve always been straight-arrow 
aboveboard. If they have problems with 
a product, they tell me. 

[ still have minor misgivings about 
dynamic memory, and now that I've 
given the Macrotech board a fair test. 
I'm going back to my CompuPro static- 
memory boards: but | admit that's prob- 
ably pure prejudice. The Macrotech 
board will stay aboard Zorro, so we'll 
have more tests. 


THE BEHINDER | GET 


Every Monday the BYTE staff in Peter- 
borough sends me a huge Federal Ex- 


Printer sharing systems for multiple 


computers and printers. 
som, 


Add MultiSpool- the 

hardware spooler 

that's truly flexible. 

Now, thanks to MultiSpool, 

there's no more need to 

buy individual spoolers, no 

more wasted computer time or 
memory. With its enormous memory- 
sharing power, this dynamic six-port 
switching device not only lets you network 
any combination of computers and 


printers; it also provides the spooling 
function within that network. 

With its 60K of buffer memory, con- 
trolled by 4K of memory management 
firmware, MultiSpool can orches- 
trate up to five r ==. Шм or 


"Digital Laboratories Inc. __ 


LL 


five printers simultaneously. Only this 
degree of flexibility can meet the 
ever- changing port-expansion needs 
of today's multiuser environment, 
Note, too, that MultiSpool mixes 
four serial and two Centronics- 
compatible ports. It also 
handles X-on, X-off protocols 
and DTR. So, with the unit's 
dipswitch, you can configure 
each port to accommodate either 
a computer or printer; and you can 
define the discipline of that port. 
Best of all, MultiSpool sells for 
just $995.00-even less if you don' t 
need all six ports. And that, we're 
sure, is music to your ears. 


(Digital Laboratories Inc. 


600 Pleasant Street, Watertown, MA 02172. (617) 924-1680 
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press box of my mail from the previous 
week. It's always full of good stuff. but 
lately there's been (along with about 10 
pounds of mail) more software than 
ever. І note there's a trend toward inte- 
grated software, which combines a 
spreadsheet, editor, and database. 
We're trying to select a package. 

Meanwhile, Shirley, the CompuPro 
four-user Model 10, is alive and well, 
although not much used until the archi- 
tects and construction people get 
through building the new upstairs office 
suite; after that, Shirley will become the 
prime machine for John and Peter. I'll 
reserve one of the user ports for myself, 
simplifying communications and access 
to the downstairs troops. 

We have the TI Professional PC, which 
has one of the nicest keyboards I know 
of and a lot of excellent features; and 
I'm told that the Zenith 7150 IBM PC- 
compatible should arrive in the next day 
or so. I hope to do some hard com- 
parisons of the two systems; they both 
have some excellent features, and І have 
every reason to think that, depending 
on your needs, one of these is the clone 
to buy if you want a PC-DOS system. 
The Zenith is somewhat more compati- 
ble with the IBM: the TI Professional has 
a bunch of interesting features, includ- 
ing voice recognition. A full report Real 
Soon Now. 

Theres still the Sage IV; l'm expecting 
some 5-100 boards from Lomas; the 
software pile is growing: CompuPro has 
announced that Tony Pietschs new 
S-100 IBM-compatible video board, with 
both color and high resolution, will be 
shown at the Atlanta COMDEX next 
week; I'm learning more about Percy: 
Alex has been happy with the US. 
Robotics 300/1200-bps modem we got 
at the Priority One blowout sale; and ! 
love Thinktank, except for the stupid 
copy-protection scheme, which, inciden- 
tally, I've just learned to defeat. 

I'm really trying to keep up. M 


Jerry Pournelle welcomes readers comments * 
and opinions. Send a self-addressed, $ 
stamped envelope to Jerry Pournelle, do t 
BYTE Publications, POB 372, Hancock, 
NH 03449. Please put your address on 
the letter as well as on the envelope. Due : 
to the high volume of letters. Jerry cannot 
guarantee a personal reply. 
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"Тһе $14.95 Peripheral X 


t Puts Your Computer's Commands Where They Belong 
And Your Manuals On The Shelf. 


Now, you can command new computer Durableand guaranteed, PC-DocuMate 
productivity. Discover how much easier your templates аге silk-screened onto durable, non-glare 
personal computer is to use when the commands are plastic to our exacting specifications. Each template 
at your fingertips. PC-DocuMate™ keyboard templates can is printed on both sides and color-coordinated 
save you time and frustration. You can recall needed to complement your PC. And your satisfaction 
commands, options and formats. Quickly is guaranteed. Fully Or your money back. 
Professionally designed and comprehensive. Each Save time and enjoy greater productivity. Order your 
PC-DocuMate template has been designed by a software ^ PC-DocuMate without delay. 
expert. Commands are logically and functionally organized Lower prices for better design. With PC-DocuMates, you 
so you can get the most from your software. And our templates get two-sided templates for less than a single-sided template 
are comprehensive reference aids which use both sidesto from other manufacturers. And you get a better designed 
document a product or a system. Completely. template. Order direct or ask your local dealer. 


PC-DocuMates now available... 
IBM PC/XT & COMPAQ — $14.95 
DOS/BASIC 2.0 & 2.1 * DOS/BASIC 1.1 • Lotus 1-2-3 » Symphony • dBASE II • dBASE III « Framework 
e WordStar • MultiMate 3.20 « VisiCalc • Multiplan 1.00 or 1.06 • Volkswriter Deluxe « SuperCalc? « Peach Text 5000 
e EasyWriter II « Turbo Pascal • WordPerfect • Do-It-Yourself 


COMMODORE 64 — $12.95 
BASIC & more • Calc Result • EasyScript « Quick Brown Fox e Do-It-Yourself 
(CBM 64 templates are printed on one side only.) 


IBM PCjr.— $12.95 
DOS/BASIC 2.1 • MultiMate • dBASE II « Do-It-Yourself 


APPLE lle — $14.95 
WordStar » VisiCalc « dBASE II • AppleWriter II « Quickfile • Do-It-Yourself 
If your favorite software package is not shown here, you can order our "Do-It-Yourself" template (which includes a special pen and eraser) 
and develop your own custom keyboard template. 
Our Guarantee. Use your template for 20 days. If you are not completely satisfied return it to us (undamaged) for a full refund. 
HOW TO ORDER: Send personal check, money order or MasterCard/VISA credit card information. Please add $1.50 for shipping and handling per order, 


foreign orders must add $5.00 per unit (except Canada). US funds only. Sorry, but no COD's. NC residents add 496 sales tax. Corporate quantity discounts 
available. Dealer inquiries invited. And for faster service on credit card orders... 


Call Toll Free 
1-800-/62-/874 


(In North Carolina) 919-787-7703 


» ر‎ г j SYSTEMS MANAGEMENT ASSOCIATES 
3/00 Computer Drive, Dept. Y-2 
Raleigh, North Carolina 27609 


The following trademarks are acknowledged... IBM Corp: IGM, IBM PC/XT & РОјг, Ashton-Tate; dBASE II, dBase III, Framework; Information Unlimited Software, Inc- EasyWnlter Il; Lotus Development Corp.. Lotus 
1-2-3, Symphony, SoftWord Systems, Inc. MultiMate; Microsolt Corp.: Multiplan: PeachTree Software. Inc.: Peach Text 5000; Sorcim Corp.: SuperCalc*; Litetree Software, Inc.: Volkswriter; MicroPro international Corp.: 
WordStar, QuikTex: Quick Brown Fox; Handic Software, ab: Calc Result; Commodore Business Machines, Inc.: EasyScnpt: VisiCorp: VisiCalc; Apple Computer, Inc.: Apple Пе, AppleWriter 1, Quicktie; Borland 

international, Ine.: Turbo Pascal: Satellite Software International, Inc.: WordPerfect. 


PC-DocuMate is a trademark of Systems Management Associates. OSMA 1984 Circle 296 on inquiry card. 
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SCIENTIFIC COMPUTING 


"»*458866588à586à8€6€090890028480580026080000€08062$2028208 
Dear Jerry, 

| suppose | shouldn't be as surprised as | am 
by your reply to Jay Pasachoff's letter in the 
April BYTE (page 404). I'm still waiting to see 
in your columns or anywhere in the microcom- 
puter industry a serious appreciation for the 
computing needs of scientists and engineers. 
After all. weve paid our dues: computers 
weren't invented by programmers but by a 
bunch of guys who called themselves "radio 
engineers.’ Indeed, anyone who understands 
the needs of the scientific user would never 
state that FORTRAN is good only for "quick and 
dirty answers to specific problems" or that 
BASIC is just as good. 

Among the many limitations of Pascal or 
Modula-2 for scientific work is the lack of a 
straightforward way to do complex arithmetic. 
Contrary to the view of most programmers. who 
often have a mathematical or engineering back- 
ground and should know better, complex num- 
bers are not an aberration but are at the core 
of engineering mathematics. It is ironic that 
microcomputers. whose performance depends 
so strongly upon complex arithmetic, can't do 
that same arithmetic in a convenient manner. 
Unless they have a full-feature FORTRAN com- 
piler. that is. a commodity as scarce as oyster 
toenails. 

| suggest that you try to write a general- 
purpose complex matrix-inversion subroutine 
in BASIC, Pascal, or Modula-2 or. better yet. 
evaluate a Hankel function of a complex vari- 
able. It will give you a new appreciation for 
FORTRAN. 

STEVE MAAS 
Torrance, CA 


If, God forbid. | were ever to have to evaluate 
a Hankel function of a complex variable, 1 
would probably turn first to APL. 

Fortunately, | don't have such specialized 
problems. However. skilled programmers tell 
me there are ways to accomplish complex 
arithmetic in Pascal and more particularly in 
Modula-2. The library routines are not all that 
easy to write: but once written, they can be 
employed in a straightforward manner. 

Its undoubtedly easier to write the pro- 
grams you describe in FORTRAN. However. 
the structure (or lack thereof) makes FOR- 
TRAN programs hard to understand and 
harder to maintain: and the lack of type check- 
ing allows some pretty subtle bugs to creep 
in. If you know that the FORTRAN routine 
you've written does what you want and 
nothing else, fine: but I'm not sure how to 
know that. 

it's a philosophical difference; but I'd rather 
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wear a straitjacket while programming and 
have the compiler catch my errors, than pro- 
gram in free form, have it compile fine, and 
then later discover the program isn't doing 
what I thought it would.—Jerry 


A MosT FABULOUS OBJECT 


""é55€4v€9$58€9$09»55b0*9*bbhbàlütPbbhbe*9)9tas'ccenabseosauabtbhn 


Dear ]erry, 

| enjoy your column ... Umm ... Each 
month | wait in eager anticipation with my 
knuckles hard and white. As the mail arrives 
each day ... No, no this is all wrong. How 
about, some times, as I'm thumbing through 
BYTE. trying to decide what | have time to read, 
I find myself reading your column. Yes, | think 
that's it—clear. honest. a little bit slang yet to 
the point. 

In April (somewhere after December for peo- 
ple in lead time] you mentioned something that 
really caught my attention. ! believe it may be 
at least a partial cure for my serious psycho- 
logical problem. You see. | have this passion 
for... no... oh... please ... here it comes 
again, that terrible madness ... 

| must have that Omnisphere!! Give it to me!! 
You must, even now | can see you, fascinated. 
thoroughly enjoying its mystical glow. | must 
have it! Oh, umm... 

Sorry. uh, I'm okay now, it just happens now 
and then. Oh, you don't need to worry. I'm not 
really dangerous or anything, but | might stay 
more calm if you were to give me the address 
of the Orb Corporation. 1 would like one of my 
own. 

Please, keep up the good work (play if you 
like} and by all means enjoy the Omnisphere 
a bit for me. Oh, one more thing, the white zone 
is for booting and unbooting only. no .., The 
red zone is for loading and . . . Oh. uh, well ... 

MICHAEL AICHLMAYR 
Tacoma, WA 


Actually, ! don't blame you. It really is the 
most fabulous object in the entire universe . . . 
and does have a calming effect. I'll go touch 
mine for you. 

The Omnisphere is available from The Orb 
Corporation. 125 Elm St, New Canaan, CT 
06840, (203) 966-4392. It is not cheap. | also 
understand there may be a waiting list.—Jerry 


WRITING TOOL 


КЕЛЛЕ К АКЕ АКД КАК АЕ АК АКЕ. 


Dear Jerry. 

For two years now | have been looking at 
computers and reading computer magazines. 
To familiarize myself with the basics, 1 bought 
an Atari 400 at the time they still cost more than 
$250. | have leamed programming in BASIC on 
the Atari, Apple, and the IBM PC. Still, | am 


unable to make an intelligent decision about 
buying a computer. 

| am a technical writer and editor of a tech- 
nical trade journal. My needs, ! thought, were 
simple. | wanted a creative tool that would allow 
me to get organized and help me with my work. 
which is substantially more than simple word 
processing. Is that too much to ask from a com- 
puter? Whenever | walk into a computer store. 
| am overwhelmed by the enthusiastic sales 
pitch extolling the virtues of letter-quality print, 
spreadsheets, and graphics programs spitting 
out bar and pie chasts. 

In the course of my work. 1 do normal alge- 
braic calculations and make numerical lists and 
plot curves, eventually integrating them into my 
articles. Occasionally, | do surveys and come 
up with relatively simple statistical curves and 
trend analyses that also must be integrated in- 
to the articles Finally, І have a moderate data- 
base requirement. keeping track of a few hun- 
dred companies, Based on my research and the 
current state of the art, it seems that | would 
need many different software programs and 
would not have a chance to integrate them. To 
the best of my knowledge, I would forever be 
swapping disks, trying to keep track of what is 
where in what form and on what file. 

[t should be worthwhile for somebody to 
come up with integrated software to do this 
kind of work. Besides writers, it would also 
apply to college students. That ought to be 
worth something. In any case. would you ad- 
vise me if there is anything that comes close 
to my requirements? That is, of course, within 
my budget of $3000-$5000. 

TAMAS FRECSKA 
Cincinnati, OH 


As the customer base grows (seemingly with- 
out bounds), there's getting to be a lot of soft- 
ware for the IBM PC and dones. I'd expect you 
to be able to find a package to meet the needs 
you describe. We're about to see a wide blos- 
soming of integrated software. Reallstically, the 
best will probably be generated for IBM PC 
systems and work-alikes. 

Of course. that kind of computer power isn't 
free: to save you swapping disks, for instance. 
you'll need a hard-disk system. Now that we 
have ours, I can't think how we lived without it. 

There are literally dozens of systems within 
the price range you quote; to recommend one 
is to be unfair to the others. Moreover, we can 
speak only of systems we've had here at Chaos 
Manor. Systems we're happy with include 
CompuPro, ІВМ РС. and Zenith. I don't have, 
but people 1 respect recommend, the 
TeleVideo and Corona PC dones. For develop- 
ment work, the Eagle systems are good, but 
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Modular disk drive systems by Maynard Electronics drive technology to the limit to deliver 
unmatched performance with PC-DOS compatibility including self-booting off the hard disk. 


This dynamic system 
lets you upgrade your 
PC or compatible to XT 
effectiveness, is inter- 
nally installed, and 
does not require an ad- 
ditional power supply! 
The 10MB Hard Disk 
Drive System is equip- 
ped with the SandStar 
(TM) Hard Disk Con- 
troller Card which can 
accept up to three ad- 
ditional modular functions. Or, configure your system with 
the Hard Disk Controller Module and the SandStar Flop- 
py Drive Controller Card which runs 5%” and 8" Floppy 
Drives while still leaving four expansion slots for additional 
boards! Or, if you prefer, arrange your system with the 
Hard Disk Controller Module and the SandStar (TM) 
Memory Card which lets you add from 64K to 576K of 


J memory using only one card slot! 


With iniri racing into the future, serious com- 
puter users need to set their sights beyond ob- 
solescence. Through the use of versatile SandStar 
(TM) Cards and Modules, Maynard has been able to 
engineer hardware to keep pace with tomorrow's 
needs. With Maynard's Disk Drive Systems and 
SandStar (TM) Cards and Modules, you won't be left 
behind in the race for space. For more details, call 
your dealer or distributor today. 


450 E. Semoran Віма. 


Casselberry, Florida 52707 


305/331-6402 


This powerhouse 
comes with 30MB of 
on-line storage using 
PC DOS without any 
special software dri- 
vers. Discover new 
worlds of data effi- 
ciency and versatility. 
Our 30MB system in- 
cludes the Hard Disk 
Controller Card or any 
of the other SandStar 
(TM) Cards with Hard 
Disk Controller Module. 


Now, for the first time, 
add the Gemini to your 
one drive system and 
take full advantage of 
internal Hard Disk 
power along with two 
internal Floppy Drive 
units. The Gemini 
comes with a sleek 
10MB Half-Height Hard 
Disk Drive, a Half- 
Height Floppy Disk 
Drive (DS/DD), the 
SandStar (TM) Floppy Drive Controller Card with the Hard 
dnm Controller Module. Boost memory capacity 
dramatically while using no more space than a standard 
floppy drive! The Gemini can also be configured with 
either the SandStar (TM) Hard Disk Controller Card or the 
SandStar (TM) Mernory Card with the Hard Disk Controller 
Module. e 


* Serial Pont, Parallel Port, Hard Disk Controller, Block 
Calendar, Game Adaptor, and Prototyping Modules are 
available 
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the documents are insufficient to allow me to 
recommend them to new users as business 
systems. 

if i were editing a trade journal, I'd probably 
go for a CompuPro Dual Processor system 
with a hard disk. That way, you'd have access 
to the best of the 8-bit software as well as the 
new ló-bit that's being developed. On the 
other hand, full PC compatibility for Com- 
puPro systems Is still in the Real Soon Now 
category. 

Do take the plunge. it's not so much a mat- 
ter of getting the best system as getting one 
that's good enough: and there are a lot of 
them that are plenty good enough.—Jerry 


TANDON AND WORDSTAR 
Dear Jerry, 

| have been meaning to write for some time 
and was finally spurred into action by the let- 
ter on Tandon disk drives ("Needed: Spare 
Parts,’ April. page 398). 

1 guess | was just lucky. When the drive door 
on my Tandon 5%-inch floppy-disk drive broke 
[at an extremely critical time. naturally), 1 called 
Tandon. The first person | talked to referred me 
to someone in another department. That per- 
son said, "Oh, you need a new door assembly. 


Dimensions 


Length: 2 inches 
Width: !X4 inch 
Height at Wide End: % inch 


Height at Narrow End: % inch 
Material: Oak (other hardwoods 
probably acceptable) 


Operating instructions 


1. Remove door assembly. (If piece 
of wood is necessary, door 
assembly has probably broken off 
already.) 

2. Insert disk. 

3. Insert narrow end in disk drive 
where door assembly was, insert- 
ing between outer drive case and 
the plate that clamps the disk 
down. Push in gently until disk 
engages. 

4, To remove disk, reverse procedure. 


Figure 1: A piece of wood successfully 
used for temporary operation of Tandon disk 
drives. 
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l'Il just stick опе in the mail for you. free of 
charge” It arrived a few days later, installed 
quickly, and Гуе had no further problems (knock 
on wood). In the meantime, | needed the drive 
desperately, and my husband fixed it with a 
piece of wood. He cut out a wedge-shaped 
piece that could be pushed in to "close the 
door" This worked perfectly (see figure 1). 
I'd like to put in some good words for Word- 
Star. | learned word processing on WordStar, 
so І can't compare it to other word-processing 
software, but it has features that are absolute- 
ly vital for what ! do, One thing is that | don’t 
want my documents to be automatically refor- 
matted if | change margins. 1 need to be able 
to have different-size margins within a single 
document so 1 can have part of the document 
formatted at 10 characters per inch (right margin 
65), with inserts at 12 characters per inch (right 
margin 80). [ am also writing documents where 
physical layout and appearance are important, 
so the "what you see is what you get" feature 
is essential. Moreover, I've done a lot of typ- 
ing of business letters and reports, and 1 think 
that secretaries who type those documents take 
a great deal of care at the time they are typing 
to have the letter look nice. In my opinion, 
WordStar more nearly approximates the job 
that is already being done than other word pro- 
cessors without the on-screen formatting capa- 
bility. 1 would not recommend a program with- 
out this capability to anyone in a normal busi- 
ness environment. IBM has already demon- 
strated enough disdain for the secretaries of this 
world by not adopting the Selectric keyboard 
for the PC, without word-processing software 
adding to the burden. 
NANCY JACOBSEN 
Forest Knolls, CA 


I'm glad Tandon was nice to you; the com- 
pany took more than six weeks to deliver a 
shipment of doorlatch parts to Barry 
Workman even after he'd paid for them. Mean- 
while, your husband's invention may be a boon 
to mankind. 

We've had stories of Tandon problems from 
China to New Zealand. Eventually things are 
fixed, but It takes time, and for those In foreign 
lands it can get awfully expensive. 

As I've said in previous columns, WordStar 
3.3 Is something more than an adequate word 
processor. Do understand, though: WRITE is 
capable of changing margins. spacing, and 
such like "on the fly"; and there's a "print to 
screen" feature to show you what it will look 
like when printed out. However, i agree: if 
you're doing fancy formatted layouts, you'll 
want a "what you see is what you get" editor. 
Recall that most of my output is standard 
60-character lines.—Jerry 


COMPUTER SECURITY 
Dear Jerry. 

Do you think it will ever be possible to alert 
our high priests to the simple solution to com- 
puter break-ins? it appears to me that the whole 
security problem is due to one innocent device: 
the dial-up modem. ! have never had any trou- 
ble with anyone breaking into my computer: 


they would first have to break into my home. 
At work I occasionally use a timesharing com- 
puter, which has dedicated terminals scattered 
throughout the company and will answer a dial- 
up modem. If the modems were not available. 
we would not have to worry about someone 
breaking into the computer. They would first 
have to get past the security guards. 

Dial-up modems are quite convenient, and 
they do allow computers to communicate with 
each other. This could be provided in a secure 
system by giving the modems restricted power. 
For example, a salesman may call the office 
computer. The computer. recognizing the 
modem, would allow him to check current 
príces or stock or enter an order. When the 
salesman returns to the office, he would use a 
dedicated terminal to check and then per- 
manently record the orders he entered. The 
modem has no access to sensitive information, 
and the salesman should check the orders 
before any bogus ones corrupted the com- 
pany's database. 

The idea of limited-power modems is not new. 
Many of the remote CP/M systems, and most 
bulletin-board systems, employ this technique. 
The remote CP/M systems have masked out the 
SAVE. ERA, and REN commands and don't have 
the assemblers, debuggers, or compilers on line. 
The caller has only those powers given by the 
system operator. The intelligent operator has 
blocked out any commands that could corrupt 
the system. 

The idea of somebody getting into my com- 
pany's computer and messing around with sen- 
sitive information makes me nervous, and І am 
positively horrified by the idea of calling a 
defense computer and messing around with it! 
Perhaps administrators of such systems would 
implement a special program to greet curious 
hackers. This program might give them a sales 
pitch or some other public information. The 
advertising people might even like that idea. 

Том RUBY 
Freeport, IL 


There are many ways that a systems hacker 
can thwart the break-in artist; but until recently 
no one thought that a desirable thing to do. 
For many years, it was traditional for computer 
nets to be completely open. Anyone could 
read anyone else's files or watch over some- 
one's shoulder while they worked. This was 
true even on the unclassified portions of the 
Pentagon's ARPA (Advanced Research Projects 
Agency) net. The benefits of allowing bright 
users total access were that they would spot 
and fix bugs, thereby making the net operate 
more efficiently. 

in the past few years, there have emerged 
a number of "crackers" who take malicious joy 
not only in penetrating computer systems but 
in altering files and even in crashing the 
systems. They set up Trojan horse shells that 
look to the casual user like the normal 
operating system; these collect passwords. 
Some of these "crackers" are quite clever and 
find ways to access parts of the system that 
the systems programmers never intended. 

As an example, it's possible to install into 
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Statistical and Reporting Software 


SPSS Inc. a leading producer of statistical software for over 15 years, with 
more than a half million manuals sold in 80 countries, is making micro waves 
with SPSS/PC and SPSS/Pro^ Two powerful new statistical and reporting 
programs which were designed for the IBM Personal Computer and the 
DEC Professional 350. 


POWERFUL STATISTICS TOTAL INTEGRATION | 


File management of large‏ في Crosstabulations‏ في 
or small data sets‏ 


Input & output to popular 
PC programs 


u Flexible data transformations 


ш) Analysis of variance 
LA Multiple regression 
uà Over 25 integrated procedures 


CUSTOM DISPLAYS EASY TO LEARN 
a Automatic or custom reports ui Simple English commands 
ы Fully labeled tables Tutorial & demonstration 


diskette included 
LA Plots & graphs 
ui Comprehensive documentation 
for all levels of users 


Е inc. For the DEC Professional 350, and soon for the 
IBM PC with hard disk. To discover how SPSS 


d aes dee ы can help you make waves, call us for the full 
(312) 329-2400 story. (312) 329-2400. 


SPSS, SPSS/PC and SPSS/Pro are trademarks of SPSS Inc. for its proprietary computer software. IBM PC is a trademark of 
IBM Corporation. DEC and DEC Professional are trademarks of Digital Equipment Corporation. 


© Copyright 1983, SPSS Inc. 
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your system, from outside, a program that will 
send me copies of your files while you think 
that you are playing a game of chess with me. 
That's not easy to do, of course, and it's harder 
on small micros than on big machines with 
highly complex operating systems. UNIX 
systems are particularly vulnerable to penetra- 
tlon since UNIX wasn't designed with securi- 
ty in mind. 

Systems people are working on software 
solutions, but at the moment the only sure 
answer to the "cracker" problem is to be very 
careful what you allow telephone access to. 
Physically remove disks with sensitive Informa- 
tion before plugging in the telephone connec- 
tion: physically disconnect the cable to the 
hard disk if need be. 

It's too bad: it was a lot more fun back in 
the wide-open days.—]erry 


MICRO CORNUCOPIA AND L-5 
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Dear Jerry. 

1 bought a Kaypro 4 and have increased its 
speed to 5 MHz and added a better monitor 
ROM. These changes were made possible by 
the people at Micro Cornucopia, POB 223, 
Bend, OR 97709, (503) 382-8048. 

Micro C is a small journal the company puts 
out for people with single-board computers 
such as the Kaypro. Xerox, Big Board. and Slicer. 
Columns on each of these machines are in- 
cluded, plus columns on C, Pascal, FORTH, and 
SBASIC. Micro Cornucopia provides lots of 
technical information and has user disks for 
each of the above systems, consisting of the 
"good" public-domain software usually con- 
figured for that specific system. All in all. they 
are a great bunch of people and have terrific 
products. 

Has anyone set up an L-5 bulletin board? Do 
you have any way of communicating with the 
L-5 Godbout system? 1 would like to help. but 
I'm not quite sure how to go about it. | would 
think a lot of people in L-5 have computers. 
Maybe we could form a computer tree. 

VINCE BINDER 
Pullman, WA 


і too have heard good things about Micro 
Cornucopia, but I've not been able to try any 
of the products yet. 

The Kaypro remains the entry-level system 
i recommend for nearly everyone. 

і wish someone would set up an L-5 Soci- 
ety bulletin board: | keep being told it will hap- 
pen Real Soon Now, but it doesn't, and 1 
haven't either the time or the skiil.—Jerry 


SMALL Is NOT 
NECESSARILY BETTER 
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Dear Jerry, 

| always look forward to your latest offerings. 
! was especially interested in April's column 
concerning software support. My accounting 
package went down last Wednesday afternoon. 
It is now 5:30 a.m. Monday and І am no closer 
to having any help--let alone an answer. | too 
tried to contact a software vendor. However. 1 
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am a lowly end user [ranks with sea slug | guess) 
and no one would talk with me. The frustration 
is so totally overwhelming that words fail me. 
1 believe our experiences are quite common 
in this industry. The small-scale business user 
like me is in a vulnerable position when com- 
puter problems arise. 1 am not a computer whiz; 
| have neither the time or inclination. But 1 do 
want my computer to be the too! it should be. 
Unfortunately, | am at the mercy of a bunch of 
computer whizzes that often do not understand 
or care about users problems. The giants like 
AT&T will take over the industry because the 
small companies can't even decide on a method 
of talking to a customer—let alone solving his 
problem. AT&T and IBM are portrayed as giants 
walking the earth swallowing all in sight; | feel 
that they are giants simply because they do 
have some method of servicing the end user. 
It does reassure me in some perverse way 
that you too experience these problems. 
Perhaps at one of the next big meetings of com- 
puter industry whiz kids someone will address 

this problem. 
R. MAX MCCART 


Sigh. One day the industry will grow up: 
meanwhile, I can only advise people to read 
Lhose disclaimers and understand that software 
companies really don't promise much. The 
best defense is to deal with reputable dealers 
who will refund your money if they've sold you 
an unsultable product. 

A lot of us at conferences address this prob- 
lem, and indeed we've made progress in the 
past few years; which only shows how bad 
things were in The Old Days. —Jerry 


COMPUPRO SOFTWARE 
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Dear jerry, 

Since you are a weil-known CompuPro owner, 
a number of us who own a CompuPro or are 
considering it follow your columns. You might 
want to pass on the following bit of informa- 
tion about better system software for those of 
us who don't have access to the consultants and 
gurus that you do. Lanier Computer Systems, 
25 Laurel Dr.. Langdale. AL 36864, offers a BIOS 
for CP/M-80 (BIOS 80, $35) and one for CP/M-86 
(BIOS 86, $50). Each supports track-buffered I/O 
in which the disk<ontroller chip reads an en- 
tire track in one disk revolution. BIOS 80 re- 
quires 96K bytes and buffers four disk tracks. 
Any additional memory is used as a memory 
disk. 


We find that the BIOS BO is much faster than - 


our original CP/M-80 BIOS from Sorcim. Com- 
piling a one-line BDS C program took 3.75 sec- 
onds using BIOS 80. 

IEEE Micro (December 1983) has an article on 
floppy-disk transfers that says a two- to five-time 
improvement in access time is typical in CP/M 
systems that use track-buffered IO. 

LAURA WALLACE 
Bedford, MA 


The Lanier BIOS is great for those who 
bought systems some time ago. I believe that 
CompuPro is now shipping Tony Pietsch's HMX 
(CP/M 2.2) and TMX (CP/M-8/16) BlOSes, which 


have track buffering and are very fast; so new 
purchasers probably needn't bother. 

Гуе gone completely over to СР/М-8/16 on 
my CompuPro, and I love it.—Jerry 


WORDSTAR TRICK 


Dear Jerry. 

There are a fair number of us around here 
who use WordStar still, and І thought your col- 
umn might be one way to pass on a useful trick 
| have figured out for the scientific fraternity 
struggling with equations, superscripts. sub- 
scripts, and other such things. 

WordStar allows you to embed control 
characters to roll the printer up and down, but 
the result (even with “OD to turn it all off) tends 
to be unreadable on the screen. Further. | find 
on my Oz-driven Prowriter that by the time a 
line has been rolled up and down a few times 
the horizontal registration starts to wander. 

1 therefore hit on the use of WordStar's over- 
print line feature to solve it. The idea is that 
a complete line is used for superscripts, another 
one for the body, and another line for sub- 
scripts. This gives a vertically expanded display 
on the screen with all the colurnns in the right 
place and no messy things like backspaces to 
figure out. It's quite simple. 

WordStar's printer driver should be installed 
for the half-linefeed option. Start a line on the 
screen with the superscript toggle ("P^ T). fill it 
with spaces to the desired line length. finish it 
with another “PT. and go down to the next 
line with a “PM instead of a carriage return. 
Fill the next line with spaces again and ter- 
minate it with another ^“ PM. Then start a line 
with the subscript toggle ("P V). fill with spaces, 
and end with another "P^V and a carriage 
return. The lines terminated with a ^M show 
up with a hyphen in the last column. The 
resulting three physical lines are treated as one 
logical line by WordStar for line counts. page 
breaks, etc. Filling in the equation just involves 
turning off insert and the control-character 
display (“OD) and putting the equation or 
whatever straight into the screen "template" 

To do something like 


ye(Xu)! + (y) jt" 


just fill it in directly on the screen. Admittedly, 

all those spaces do pad out the resulting file 

somewhat, but І think the entry benefits make 
it all worthwhile. 

IAN ВОАС 

Palmerston North, New Zealand 


Thanks for the tip. Nice to see that BYTE gets 
so far afield.—]erry m 
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„ A Horrible Confession 


e 1 was overwhelmed by mail. Іп a blinding * 
= moment of sanity. | threw out everything = 
„ dated prior to March 1. 1984. Alas, there ; 
a were some self-addressed, stamped • 
• envelopes in the pile. 

¢ [do read all my mail, but alas, even with 
„ assistance there is too much to answer. I'll 
: keep trying. though. 


Akihabara 
Software shortage 
Sharp MZ-5500 
Fujitsu FM-11 

DIR emulator 


F-— اا‎ 
BY WILLIAM M. RAIKE 


BYTE JAPAN 


Pasocom 
Pagodas 


y the time you read this. air condi- 

tioners will be competing with per- 

sonal computers for AC power, and 
no doubt some of us again will experience 
that indescribable feeling of having just one 
more appliance come on that will trip the 
breakers just before we save the last hour or 
two's worth of text editing. But as | am writing 
this, air conditioning is the last thing on 
anyone's mind; spring in Tokyo has arrived at 
last. The winter's dirty snowbanks have been 
replaced by windblown piles of cherry 
blossom petals, and colorful kimonos are 
again in evidence during strolls through the 
fashionable Ginza and Aoyama districts. 


AKIHABARA 


Kimonos are not, however. particularly notice- 
able in the raucous Akihabara area. (The ac- 
cent is more on the "ha" than on the "ba; and 
the name literally means "autumn leaf field“) 
In fact, almost nothing is noticeable in 
Akihabara unless it (a) has a power cord 
and/or battery and at least one solid-state 
component. or (b) is blasting away at 90 
decibels or more. This district of Tokyo, upon 
which at least three train lines and one sub- 
way route converge, covers roughly a three- 
by four-block rectangular area devoted mostly 
to retail consumer electronics. In addition to 
video, stereo, and more mundane appliances, 
nearly every building has at least one floor 
just for personal computers, and a growing 
number of establishments, such as Laox and 
Yamagiwa, have separate full-blown depart- 
ment stores, dedicating four or five floors to 
computers alone. These "pasocom pagodas” 
are to be found elsewhere in Tokyo, too 
(places like the Omron Micom Base, near Gin- 
za), but if anyone were to make a pilgrimage 
to some imagined computer deity, their quest 
would have to end up at Akihabara. 

Some knowledge of Japanese is helpful but 
not essential to make the most out of a visit 
to these showrooms. Terms such as keyboard, 
disk drive. monitor, ВАМ, and display are pro- 
nounced nearly the same in Japanese as in 
English; the unwary are liable to be a bit non- 
plussed. though. by the Japanese penchant for 
turning English words into contractions: per- 


sonal computer becomes “pasocom” (pro- 
nounced pah-so-con), microcomputer is 
shortened to "micom" (my-con), operating 
system becomes simply "OS" (oh-ess), while 
software and hardware get transmogrified into 
“softo” and “hado” (skip the rs, please). But 
don't expect a sophisticated or particularly 
well-informed sales staff. You can find capable 
people, particularly in places specializing in 
so-called “OA” (supposedly office-automation 
equipment, but actually anything with two 
floppy-disk drives and a price of more than 
$1000}. or in some smaller, more competitive 
systems houses, but they're rare. For instance, 
in one establishment, after a fruitless 
10-minute search for a system disk to fire up 
a Fujitsu ЕМ-11, | was informed that the 
machine had "only been here for a little over 
two months, so no one really knows how to 
operate it” {I was able to check out the FM-1! 
elsewhere, and it's an interesting machine: 
read on.) 

An even more fascinating, and much more 
picturesque, subarea within Akihabara, not 
more than 50 yards from the train station, is 
the electronic component bazaar. Contrary to 
popular misconceptions. and despite the giant 
Japanese industrial combines, Japan is still, at 
heart, a nation of small shopkeepers, and that 
orientation is obvious in the Akihabara bazaar. 
Both the ground floor and second floor (8000 
square feet or so) consist of a honeycomb of 
small booths, each about 5 feet square (in- 
cluding the space behind the counter for the 
proprietor to sit down). One booth sells only 
ICs (integrated circuits) the next only 
capacitors, followed by one with nothing but 
resistors. A booth selling knobs, switches, and 
lamps is flanked by one offering power sup- 

(continued) 
William M. Raike, who holds a Ph.D. in applied 
mathematics from Northwestern University, has taught 
operations research and computer science in Austin, 
Texas, and Monterey, California. He holds a patent on 
a voice scrambler and was formerly an officer of Cryptext 
Corporation in the United States. In 1980, he went 
to Japan looking for 64K-bit RAMs. He has been there 
ever since as a technical translator and a software 
developer. 
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plies and another supplying meters. 
Customers crowd the narrow corridors; 
proprietors seem to have memorized 
their entire inventories, nearly all of 
which are on display, and apparently 
shoplifting is rare enough not to be a 
problem. 

Discounts are the rule in Akihabara, 
both for consumer goods and compo- 
nents; IO percent is offered routinely, 
and 20 percent, sometimes more, is 
usually obtainable. Prices are reason- 
able, particularly on components rather 
than complete devices. On my most re- 
cent trip (to pick up an RS-232C cable, 
about $13.50), the asking price for 256K- 
bit dynamic RAM chips (Toshiba TMM 
41256-20) was about $55 per chip; 
Hitachi 200-ns (nanosecond) 256K-bit 
dynamic RAM chips were less, about 
$42.50. An 8086 processor cost about 
$16.50, while 64K-bit static (not dynamic) 
RAM chips with 150-ns access time 
were going for a little over $40 each. For 
a hobbyist, designer, or small company, 


Say goodbye to the Tower of Babel with... 


for your PC! 


Read, write, format and duplicate 


70 disk formats on your IBM-PC or 


compatible under MS-DOS. Developed 
from our popular Xeno-Copy™ utilities. 

Now supports popular 8" and 96 TPI formats. 
XENQ-DISK. s „еа arsta si 


Also available: 


9 ЕГИ Е л... 


XENO-DISK 


The disk production system 


$379.50 
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the bazaar and numerous other shops 
nearby are ideal sources for everything 
from cords to cases and components to 
cards. 


SOFTWARE SHORTAGE 


It would be nice to report on all sorts 
of software found here, but with the ex- 
ception of the Japanese-language word 
processors and, naturally, games, the 
pickings are slim. Not surprisingly, you 
can forget about selling any significant 
number of systems here (hardware and/ 
or software) unless Japanese-character 
displays, data entry, and text process- 
ing are available and of high quality. 
User-friendly interfaces are highly im- 
portant here because a minimum of 
3000 different characters or so are re- 
quired. Japanese-language versions of 
SuperCalc and Multiplan exist and have 
been announced for CP/M-86 and MS- 
DOS. The zillions of Japanese-language 
word processors produced is revolu- 
tionary when you consider that, even to- 


Read and transfer 70 formats to PC/ MS-DOS (one way transfer) 


© KENO-COPVYPIUS" ................. 
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Read and write 70 formats (bi-directional file transfer) 


ep RES | a ene add $50.00 
Suppors 87 96 TH, parameter input for other formats. Included in XENO-DISK. 


RUN CP/M-80 PROGRAMS ON YOUR PC... . $99.50! 


BOMATE" our CP/M emulator, will run almost any CP/M-80 program under 
MS-DOS. No need for expensive co-processor boards! 


See your dealer or call for information. 


ertex 


Systems inc. 


Dept. B, 6022 W. Pico Bivd. 
Los Angeles, CA 90035 
(243) 938-0857 


Circle 320 on inquiry card. 


day, Japanese-language typewriters are 
not common in most offices. And low- 
priced (and not-so-low-priced} dedi- 
cated word processors are appearing 
on an almost weekly basis. This culture 
is leapfrogging from doing ordinary 
business correspondence by hand toa 
situation in which word processing will 
be the rule. But for the most part, you 
can count the number of other general- 
ly available applications or develop- 
ment software packages on your fingers 
and toes. 


SHARP MZ-5500 


One of the more interesting machines 
to appear recently has been the Sharp 
MZ-5500 system, offered in three ver- 
sions: 128K-byte basic memory either 
without a drive or with a single built-in 
floppy, or 256K-byte RAM (random- 
access read/write memory} with two 
320K-byte drives. The most striking fea- 
ture is their advertised list prices in 
Japan—about $970, $1285, and 51730, 
respectively—but discounts will be in- 
evitable. 

The MZ-5500 is a 16-bit system, sup- 
plied with CP/M-86 as standard and MS- 
DOS to be an available option. Running 
an 8086 at a conservative 5 MHz, it sup- 
ports an optional 8087 math copro- 
cessor and includes an 80C49 to han- 
dle the keyboard chores. RAM is ex- 
pandable to 512K bytes, and a mouse 
is optional. The standard system also in- 
corporates 96K bytes of video RAM, ex- 
pandable to 192K bytes, which ought to 
satisfy most graphics requirements. 
Japanese-language processing options 
are extensive, including a 128K-byte 
Japanese-character ROM  (read-only 
memory) and a 256K-byte dictionary 
ROM board that permits input of about 
80,000 words in phonetic form. A 
notable feature is a dedicated large- 
scale integrated circuit as a "window- 
display controller" that enables up to 
four screen windows to be defined and 
manipulated on a color-priority or 
logical basis. It is capable of producing 
some impressive and quick 3-D graph- 
ics. The usual parallel printer port and 
two RS-232C serial channels are pro- 
vided. And the brochures say that a 
10-megabyte hard disk will be available 
Any Day Now. 

For reasons unknown to me, hard 
disks for microcomputers are not com- 
mon here, though a limited number pro- 


vided for [BM PC and PC workalikes are 
imported from the U.S.; one exception 
is a (presumably 5-megabyte) drive for 
Apple II systems with a list price of near- 
ly $2700. Also, a company named ICM 
Sells a 10-megabyte hard disk for NEC 
machines; its list price is $1600. Rumors 
are circulating, however, that several 
major manufacturers plan to introduce 
IBM PC-compatible machines soon. 

In the MZ-5500 software department, 
BASIC is available in several flavors, 
along with a Japanese word-processing 
package and the Today integrated word 
processor/graphics/spreadsheet pack- 
age. Kanji (Japanese-language) CP/M-86 
also supports a RAM-drive feature, en- 
abling up to 416K bytes of RAM to be 
allocated as drive M: and permitting fast 
file access. Various CP/M-86 utilities are 
provided. including a program for 
reading disks recorded under CP/M-86 
in formats such as IBM PC, NEC 
PC-9800, and other Sharp formats and 
converting them to MZ-5500 format. 

Sharp has announced a whole range 
of development software from cooper- 
ating vendors, presumably with the 
documentation translated into Japa- 
nese, but the list prices range from the 
unbelievable to the ridiculous. Ex- 
amples include Digital Research's C 
compiler for about $950, SuperSoft 
C-86 for over $1100, CBASIC compiler 
for $950, and Level 11 COBOL for $2000. 
Those levels are far above the corre- 
sponding mail-order prices from the 
US., which would seem to leave plenty 
of room for vendors that are enterpris- 
ing enough to supply at least their docu- 
mentation in Japanese. 


FUJITSU FM-1l 


The most recent in the FM series of Fu- 
jitsu personal computer systems, the 
FM-1l, seems to be a winner. Having 
had the temerity to name their big 
mainframes the FACOM series, ap- 
parently the people at Fujitsu didn't 
think twice about coming out with a per- 
sonal computer model called the BS. 
The companion AD2 model is an 8-bit 
system, but the BS runs a 16-bit 
MBL8088-2 processor at 8 MHz, plus an 
MBL68B09E video coprocessor, comes 
with 256K-byte standard RAM (expand- 
able to | megabyte), 192K-byte standard 
video RAM, and two 5X-inch double- 
sided, high-density. double-track flop- 
pies with a megabyte each, and a stan- 
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dard Japanese-character ROM for 
3400- characters. A mouse is optional. 
The system includes a parallel printer 
port and one serial port. Fujitsu has an- 
nounced availability of an optional 
20-megabyte hard disk. 

The FM-11 BS, like the Sharp machine, 
is supplied with CP/M-86. it's bundled 
with a Japanese-language word proces- 
sor called | WORD. along with FBASIC- 
86. MS-DOS is an announced option. 
The advertised list price is about $1775. 


C ACROSS THE SEA 


Most implementations of the C lan- 
guage under CP/M-80 offer I/O (input/ 
output) redirection to permit a program 
to receive input and send output either 
to the console or. by means of a com- 
mand-line parameter supplied when the 
program is invoked, to or from a file. 
The C program in listing | is a useful ad- 
dition to CP/M that emulates the CP/M 
directory command DIR. Used in con- 
junction with pipes, also not difficult to 


Say goodbye to the Tower of "APPLE" Babel 


File Transfers 
with 


$279.50. 


И to APPLE їо IBM to APPLE 


are easy as pie 


APPLE-TURNOVER" 


READ, WRITE, and FORMAT Apple® Il DOS 3.3 and Apple 
CP/M disks in your PC or most compatibles. 


No need for exasperating serial links or modem madness. 
Leave your Apple where it is. All formatting and file-transfers 
are easily accomplished on your PC. 


The APPLE-TURNOVER package consists of a half-sized card, 
friendly supporting software, and complete documentation. 


simulate under CP/M using C, this pro- 
gram permits considerable flexibility in 
obtaining sorted or otherwise organized 
directories either at the console or in 
the form of CP/M files; the same tech- 
nique illustrated in the program also can 
be used within other application pro- 
grams to obtain easy and convenient ac- 
cess to a disk directory. 

When the listing is compiled and as- 
sembled to produce СОІКСОМ, enter- 
ing CDIR (or variants such as CDIR 
* COM or CDIR WS*.* using wild-card 
characters) produces a list of the current 
files on either the default or designated 
disk drive, one name per line. On the 
other hand, entering CDIR >DFILE 
redirects the directory listing to a file 
named DFILE, available for subsequent 
processing. The program in listing | pro- 
duces a list of only the files under the 
current user number, although you can 
easily modify it to bypass this restric- 
tion. Also, the filenames that are out- 

(continued) 


See your dealer or call for information. 


rtex 


SYSTEMS inc. (213) 938-0857 


Dept. B, 6022 W. Pico Blvd. 
Los Angeles, CA 90035 


INNOVATION IN MICROCOMPUTER PRODUCTS 
Appia is a registered trodemork ot Apple Computer Inc. IBM is o registered Iradamark of intematronal Business Machines Corperolien 
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This culture is 
leapfrogging from doing 


Listing !: A program in C that emulates the CP/M directory command DIR. 


мео РЫ а CP/M file directory. Syntax as in the DIR command. */ Ordi nary b l4 SÍ ness 
Vo on ы MN correspondence by hand 
char ar, . fcb[36]. *names , *p. *q. н . , я 
ойша 2 to a situation in which 
perm a word processing will b 
í /* all lis sida ies is a command line argument •/ 0 pr LESS ng Wi € 
ehe the rule. 


(If (badname(argv|!])) exit(); /* check for file name error */ 

for (p = argvlll. q = arg: *p: p++. q++) *q = *р; 

*q = \0': /* arg contains cmd line argument */ 

if (*-q == ''] streatiarg, "*.*"]; /* handle B: as В:•.• */ put are not prefixed with the name of 
the drive on which they reside; that too 


] 
makfcb(arg. fcb); /* set up a CP/M file control block •/ can be chan ge d easily. 


astflg = 0; ; "T к 
for (i = I: i < 28; i++) /* expand • in file name to ?s •/ Most of the main routine is occupied 
(if (СЫЦ == '*'] astflg = I; with (very limited) parsing of the com- 
if lastflg == 1) febli) = '?': mand line and with expanding * wild 
sni 3 ч cards to sequences of ? characters. The 
for li = 9: i <= Il: i++) /* expand * in extension to ?s °/ makfcb(ar 8: fcb) function is supplied as 
{if (fcblil == '*') astflg = 1; a library routine with The Software Tool- 
if (astflg == 1) СЫ] = °? works C/80 compiler; it creates a CP/M 
TUA } file control block corresponding to the 
while ( (p = lookupifcb)) != 0) namesij++] = unpackip): filename pointed to by arg. The look- 
/* get matching directory entries and put the upifile) function calls the required CP/M 
j-th name in the char array namesljl e/ BDOS (basic disk operating system) ser- 
while (ј--) printfi"%s\n", namesij)): /* output all names found •/ vice routines in order to return a pointer 
char *lookuptfile| /* find next directory entry matching the file control to the next directory entry (if any) that 
block pointed to by the argument +/ matches the specified file The argu- 
char ‘file: ment to lookup is a pointer to a file- 
{ see int I, ори = 17; / oc 17 r look for Ist 7 o/ contro} block. Finally, unpackipdir) uses 
05(26, 0x80); /* set DMA address to default buffer » : 
if ( (i = bdos{bdosfn, file] == – 1) return О; /* no match •/ the standard dynamic-memory alloca- 
bdosfn = 18: /* function 18 = look for subsequent matching entries •/ tion function sbrk( ) to obtain space for 
return (1932 + Ох81); /* location of matching directory entry •/ the filename, then extracts the filename 


from the directory entry pointed to by 


char *unpackipdir) /* unpack the directory entry at pdir and return а pdir its argument 


pointer to the name of the file */ 


hbr -pili One feature of C illustrated by the 

{ char *pname, •р: int i: lookup{) function is the use of the in- 

р = pname = sbrk(I5): /* get space in which to put file name •/ ternal static variable bdosfn and its ini- 

Sos н ا‎ tialization. When called the first time, 
4 ی‎ i looku t use BDOS functi 

if ((*p = *pdir-« & N77) != ° } p++; vinos EET br aa М — d vd 

} /» skip blanks and zap high bits to 0 »/ | ber 17 to look for the first matching file- 

‘p = \0° name but subsequently must use func- 

return pname: tion number 18 to continue the direc- 

badnameiarg) /* return | if arg string is a bad filename, 0 otherwise •/ сту search from where it left off the last 

nar аг: time. Declaring bdosfn to be a static in- 

{ return (strlen(arg) > 15 ? | : Ol) /* check total length only «/ teger enables the lookup function to 

£include stdlib.c "remember" not to repeat the search 


from the beginning of the directory, be- 
cause static variables retain their values 
between function calls while still keep- 
ing bdosfn "private" (local) to the look- 
upi ) function. 


AHEAD 


My next column will contain a full report 
on the annual Tokyo Microcomputer 
——  —a T — —— СА held at the end of May. w 
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SmARTWORK" Is the only low- 
cost printed-circuit-board 
artwork editor with all these 
important advantages: 


O Complete interactive control 
over placement and routing 


O Quick correction and revision 


O Production-quality 2X artwork 
from pen-and-ink plotter 


O Prototype-quality 2X artwork 
from dot-matrix printer 


CI Easy to learn and operate, 
yet capable of sophisticated 
layouts 


- []Single-sided and double- 
| sided printed-circuit boards 
up to 10 x 16 inches 


, O Multicolor or black-and- 
white display 


[132 user selectable color 
combinations; coincident 
points can be displayed 
. in contrasting 

. Colors. 


smARTWORK" lets the design 
engineer create and revise 
printed-circuit-board artwork 
on the IBM Personal Computer. 


Forget tape. Forget ruling. 
Forget waiting for a technician, 
draftsman, or the CAD depart- 
ment to get to your project. 
smARTWORK"" software turns 
your IBM Personal Computer 
into a professional, high-quality 
drafting tool. It gives you 
complete control over your 
circuit-board artwork — from 
start to finish. 


а 
“Ths id 


t a O Can use optional Micro- 
soft Mouse as pointing 
device 


і ы 1 = = = - 
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SMARTWORK™ trans- 
forms your IBM PC into a CAD system 
for printed-circuit-board artwork. 
Display modes include both sin- 
gle-layer black and white and 
dual-layer color. 


s 


What makes smARTWORK™ 
so smart is that it understands 
electrical connections. Con- 
ductor spacing is always cor- 
rect, lines don't become too 
narrow, and connecting lines 
do not intersect other con- 
ductors. snARTWORK™ can 
automatically find and draw 
the shortest route between two 
conductors. Or you can specify 
the route. 


Twice scale 

hardcopy of your 

artwork is produced using 
the Epson dot-matrix printers or the 

| Houston Instrument DMP-41 pen- 

and-ink plotter. Quick 1X check plot 

is also available from Epson printers. 


Circuit-Board-Design 
Without the Tedium 


Dual-layer color display of a 2” by 4” 
section of a 10" by 16" circuit board 


The Smart Buy 


At $895, smARTWORK™ is an 
exceptional value, particularly 
when compared to conven- 
tional engineering workstation 
costs. 

Call or write us for more 
information on sm ARTWORK" 
We'll be glad to tell you how 
smARTWORK"' helps us design 
our own circuit boards and 
what it can do for your business. 

Send a purchase order, or 
major credit card number, 
and smARTWORK™ can be 
working for you next week. 


System Requirements 
D IBM PC or XT with 192K RAM, 2 disk 
drives and DOS Version 2.0 


O IBM Color/Graphics Adapter with 
RGB color or b&w monitor 


L] Epson MX-80/MX-100 or FX-80/ 
FX-100 dot-matrix printer 


[ Houston Instrument DMP-41 
pen-and-ink plotter (optional) 


O Microsoft Mouse (optional) 
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"smARTWORK" ond "Wintek" are trademarks 
of Wintek Corporation. 


Circle 331 on inquiry card. 
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Your System Deserves 
The Best! 


Key 


To enhance the performance of your personal computer or 
computer terminal, ask your dealer for a plug-compatible Key Tronic 
keyboard. 

Key Tronic Corporation is the world's largest independent 
manufacturer of computer keyboards. 

Key Tronic keyboards are engineered for performance and 
reliability, and are backed by a 14-year tradition of manufacturing 
excellence. All Key Tronic plug-compatible keyboards feature: 

e Familiar typewriter key locations and legends 
e Low-profile design 

e Solid-state capacitive switches 
e Positive tactile feedback 

Each production element, from printed 
circuit boards to keytops is generated in- 
house to insure high quality. 

So ask your computer dealer for a 
hands-on demonstration of a Key Tronic 
keyboard. 

Call Toll Free 1-800-262-6006 for the 
retailer closest to you. (7 am-3 pm Pacific 
Time). Warranty information may be 
obtained by writing to the address below. 


HEN. — КБ 5151 and 5151јг — The Professional Series 
KB 5151 is plug-compatible with the IBM * PC and XT. 
KB 5151jr is plug-compatible with the IBM PCjr*. Both 
IET are available in DVORAK and foreign layouts, and special 
واا وای اما‎ n a, dr models are made for the handicapped. 
- Suggested Retail Price: $255.00 


- Б А 
Pw Unt wr наш 
DTI z | 


key tronic 


м "THE RESPONSIVE KEYBOARD COMPANY” 


Department E + P.O. Box 14687 * Spokane, WA 99214 (U.S.A) * (509) 928-8000 
Circle 173 on inquiry card. 


| KB 100 
Plug-compatible with 

the Dec VT-100* 
Suggested Retail 
Price: $379.00 


| 

| Replacement keyboard ai 

| for the Radio Shack | KB 925 

|  TRS-80 Color Plug-compatible with 
Computer* b stt D" = the Televideo 925* 
Suggested Retail Price: ЖШ Suggested Retail Price: 
$89.95 “=a $324.00 


KB 5150 and 5150 jr — The Professional Series 
KB 5150 is plug-compatible with the IBM* PC 
and XT. KB 5150 jr. is plug-compatible 
with the IBM PC jr.* Both are available in 
DVORAK and foreign layouts, and a special 
model is made for the handicapped. 
Suggested Retail Price: $209.00 

IBM arid PC jr. are registered trademarks of IBM Corporation. 


DIVI а registered trademark of Apple Computer, Inc. 


"Televideo-925 is a registered trademark of Televideo 

Inc. 

WT-100 is a registered trademark of Digital 
Еа Соран ен 


Systems, 
*Radio Shack ís a registered trademark of Tandy 
Corporatian. 


THE AT&T INTERNATIONAL BUSINESS NETWORK: 
IT COSTS LESS TO SEND 
YOUR FACTS BY FAX. 


SAN FRANCISCO 


TOKYO 


An exact copy of the original. 
That's fax. And fax is the 
only system that can transmit 
blueprints, legal documents, and 


е contracts almost any- 
where in the world. 
Thisunique ability makes fax 


one of the most exciting electron- 


ic mail technologies available today. 

All you need is a telephone 
and a facsimile machine. 

And in as little as 25 seconds, 
an exact duplicate arrives at its 
destination. 

With fax, faster is cheaper. 

And different machines have 
different capabilities, different 
speeds. 

With the AT&T Network, you 
can transmit up to 400 words on 
a minute call. 

Most telex machines transmit 


atastandard 66 words per minute. 


Any fax machine can match 
that rate. And most beat it easily. 


In fact, you can save as much 


as $800 per page with AT&T's 
lowest rates compared „ 
with sending the same WA. 
page via telex. With 
some fax machines, you ' 


don't even have to be there. 

They can be programmed 
to transmit during Discount and 
Economy periods. Telex has no 
daily reduced rate periods. 

Since fax is a copy of the 
original, you don't need a typist. 
No special operators. 

And since there's no retyping, 
no redoing of any kind, fax is free 
of transcription errors. 

So if your international 
customer or business associate 
needs a document, a blue- 
print, or a signed contract ina 

urry, you can fax it on the spot. 

Transmitting facts with fax. 

Another cost-effective service 
for your business from the AT&T 
International Business Network. 


International service to and from continental US. 
FOR A FREE BROCHURE, CALL TOLL FREE: 


1800 874-8000 


DW 


Three original 
designers 


discuss the 
earliest days 
т em MÀ 


BY JOHN MARKOFF 
AND EZRA SHAPIRO 


BYTE 


WEST COAST 


Macintosh's 


Other Designers 


he Apple Macintosh computer has attracted 

so much attention that it's curious so little 

has appeared on the formative days of the 
development project. To set the record straight, BYTE 
West Coast Editors John Markoff and Ezra Shapiro 
interviewed three of the original members of the Macin- 
tosh design team: Jef Raskin, Bud Tribble, and Brian 
Howard. (The fourth member was hardware designer 
Burrell Smith.) Two of the three left Apple before the 
Macintosh was introduced: Tribble switched to a new 
career in medicine, and Raskin started his own com- 
pany. Information Appliance inc.. in Palo Alto, Califor- 
nia. However, their recollections of the development ef- 
fort provide an interesting perspective on the Macin- 
tosh as a product. 


BYTE: We thought we could start by asking each of 
you to introduce yourselves and to tell about your role 
in the Macintosh project. 

HOWARD: I'm Brian Howard, and | joined the 
Macintosh project almost in its infancy to help 
out with documentation and publications for 
it. Since it turned out that there wasn't much 
to write about in the early days. | started to 
help Burrell Smith build all the original pro- 
totypes and to document the hardware, and 
| more or less stayed on in the hardware vein. 
TRIBBLE: My name is Bud Tribble or Guy Trib- 
ble. depending on what city you know me in. 
1 knew people at Apple for a long time, Jef 
[Raskin| before Apple. and Bill Atkinson down 
at UCSD. I heard from Jef that he was work 
ing on a new project at Apple; specifically, he 
was starting up a research section at Apple. 
and that he had some interesting ideas for 
making a computer that was different from 
what had been on the market previously. 
Since | was interested, | came down and talked 
to him. He showed me a big notebook that 
was the Macintosh Document, which had been 
worked on by Brian and Jef. 

BYTE: What year was it? 

TRIBBLE: | think it was 1980. 

RASKIN: Sounds about right. We already had 
the Book of Macintosh at that time—400 pages. 
TRIBBLE: And it was an extensive description 
of a cheap, user-friendly machine that went 
beyond what was the state of the art then (the 
Apple II) in terms of a personal computer. ! 


got so excited that | told the program | was 
in at school—a fairly prolonged M.D. program 
with a Ph.D. in neurophysiology—that | wanted 
to take a year off, or maybe more. Finally they 
let me take the year off with the option of go- 
ing back. 

When | got here Jef's group was made up 
of Jef, Brian, myself, and Burrell Smith. І think 
Joanna [Hoffman] joined just after i did. 

Burrell had already mocked up a Macintosh 
computer. It consisted of a 6809 processor. 
64K bytes of memory. and a screen linked to 
an Apple II. and you could download pro- 
grams into it. Jef had written down his exten- 
sive ideas about what it should look like in the 
end and some ideas about user interface. My 
first order of business was to just get this thing 
to be able to assemble and cross-assembie 
on the Apple Il. to get a basic BIOS or oper- 
ating system up on the machine, and aiso to 
worry about other kinds of things—whether 
it should have a modem, include serial inter- 
faces, and what kind of mass-storage device 
it should have. 

| was very impressed with the amount of 
work already done, before even having a 
machine, in deciding on a philosophy for the 
machine. | was also impressed with the caliber 
of that core group, especially Burrell. 
BYTE: Who put the Book of Macintosh together? 
RASKIN: I think [ wrote almost all of it. Macin- 
tosh started out as my dream of what a per- 
sonal computer might be. i was already think- 
ing about it at UC San Diego back in the early 
seventies when | developed the "flow lan- 
guage.’ a language that was so simple that it 
had no error messages at all; it was impos- 
sible for a user to make a syntactic or seman- 
tic mistake. Students loved learning program- 
ming on it. Working on that and other projects 
had taught me that one could do things more 
simply than had been done and that com- 
puters had a long way to go before they were 
pleasant to use. 

(continued) 
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What І wanted with Macintosh was a 
low price, | wanted it to be all in one 
piece with no connecting cables, a 
minimum number of parts, and a mini- 
mum number of interconnects so that 
it would be highly reliable. Brian and | 
built many cardboard models and did 
dozens of drawings. So if the fact that 
it's two pieces is one of the great suc- 
cess factors, it's certainly not from 
something that | can take any credit for. 
| also wanted it to have a monc- 
chromatic screen that could be bit- 
mapped, rather than a character 
generator. 

As a matter of fact, when | started 
working at Apple, the Lisa was a char- 
acter-generator machine and | was the 
only voice saying it should be bit- 
mapped, and | convinced the crew 
working on it. | guess | was also this 
disembodied voice that changed it from 
a three-button mouse to a one-button 
mouse at Apple—that was a big fight. 

Macintosh was started very close to 
the time Lisa was. Two totally separate 
tracks. 

BYTE: Two separate philosophies? 
HOWARD: Actually, | think Lisa had 
been worked on in some form for 
almost a year. 

RASKIN: But it was a very different 
machine then. 

HOWARD: It was going to be a bit-slice 
piece of hardware. They were going to 
do a Pascal p-machine chip set. 
TRIBBLE: Since Jef was on the initial 
user-interface committee for Lisa, he 
was putting in his ideas, and at the same 
time he was managing the initial Macin- 
tosh project. 

RASKIN: One thing I strongly believed 
was that Lisa was much too large and 
expensive a machine for a company of 
Apple's style and type. Lisa was definite- 
ly headed toward the business market, 
and | thought that it was a severe 
mistake to make a machine that would, 
in price and capability, compete head- 
on with Wang. DEC, IBM, and DG. 
BYTE: As a researcher, did you have an input 
into those marketing questions? 

RASKIN: I never hesitated to speak my 
mind. 

HOWARD: Also, "researcher" was part- 
ly a title that was created to explain that 
there wasn't a production item related 
to his ideas. 

BYTE: Let's take a popular myth and tell me 
to what degree it's wrong. The myth is that Lisa 
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and Macintosh technology come in some sort of 


straight line from inside the corporate sanctum 
of Xerox PARC |Palo Alto Research Center]. 
RASKIN: Yes and no. | always thought 
that Babbage and Turing and Van 
Neumann hadn't gone quite far enough 
in generalizing the idea of a computer. 
| remember clearly enunciated—sort of 
the Turing principle—that memory could 
hold anything. A symbol is a symbol 
and you can interpret it in different 
ways. But then at PARC they had clever- 
ly gone on to generalizing the screen. 
Any point is the same way as any other 
point. Characters just happen to be one 
kind of picture we can generate. The 
keyboard is the same way. 

One of my first thoughts was that 
Macintosh should be the most absolute- 
ly general machine that you could con- 
ceive at that price, so that you could do 
anything on it you could do with any 
machine with that amount of hardware. 

| tried for over a year to get Steve Jobs 
to see what they were doing at PARC 
because | felt that they were at least 
seven years ahead of their time. They 
had the Altos going then, with bit- 
mapped keyboards and screens. You 
could do anything you wanted on them. 
They also had the mouse on it. Al- 
though I couldnt stand the mouse, I was 
the only person at Apple who had even 
seen one, and certainly the only person 
who had ever used óne. Finally Steve 
Jobs, Bill Atkinson, and a few others 
went to Xerox PARC and came back 
enthused. 


BYTE: What's the other side? 1n what sense 
is Macintosh a departure from what was being 
done and thought of at PARC? 

RASKIN: Theirs was all based on Small- 
talk and had a different model of what 
the user interface would look like. i 
thought they had a lot of good ideas. 

The difference between Apple and 
PARC is that Apple was designing things 
to be sold in large quantities and PARC 
designs things to play with. While they 
weren't concerned with questions of 
production, 1 very much was. 

BYTE: Why did you initially settle on the 6809 
microprocessor? 

RASKIN: It's a very pleasant micropro- 
cessor. It seemed like it would be avail- 
able in great abundance. It's much, 
much cleaner, and it doesn't segment 
memory into 256K-byte parcels. 
TRIBBLE: Bill Atkinson was heavily in- 
volved with developing QuickDraw and 
working on the Lisa project. While | was 
working on the 6809, writing software 
to run on a bit-mapped screen, he was 
developing this neat bit-blit software to 
do characters and graphics on the Lisa 
screen on the 68000. 

| realized that in terms of the cost of 
the machine, the microprocessor is a 
small percentage: it didnt make sense 
to limit ourselves to the 6809, and if we 
could use the 68000, we [also] could 
take advantage of a large portion of the 
software that was out for Lisa. ] was 
thinking of lower-level things like the 
QuickDraw software. This represented 
a major investment; | didn't want to do 
it over again for the 6809. 

І also figured out that the project 
simply could not be done fast enough 
on a 6809. I got together with Burrell 
Smith and said, "Can you hook up a 
machine with only 64K bytes of mem- 
ory,’ which is what the Macintosh was 
supposed to have then, “and run with 
the 68000?" That was kind of a trick 
because 64K bytes done on a 64K-bit 
chip is only 8 bits wide and the data bus 
on the 68000 is 16 bits wide. It required 
multiplexing and demultiplexing, while 
at the same time trying to keep chip 
counts to a minimum. Burrell Smith 
came up with a design that did all the 
timing and did the multiplexing and de- 
multiplexing in a minimalist type of way. 

Burrell did nonstop wire wrapping. 
and | wrote programs on the Apple 11 
to emulate the timing that Burrell was 
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SIDEWAYS by FUNK SOFTWARE. ..................... $49 
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programming into the programmable- 
array logic chips. And at the end of four 
days, we had a board with the 68000. 
64K bytes of memory, and a bit-mapped 
screen and keyboard up and running 
the QuickDraw software. At that point 
we went to Steve [Jobs| with the work- 
ing model, and he said, "Okay. Let's do 
it this way" 

RASKIN: І was against the 68000 at first 
because | wanted a low-priced machine 
and the 68000 would bump up the cost. 
Burrell and Bud convinced me that the 
68000 was the way to go. especially 
because of the software. It was clear 
that we could never catch up on the 
work that Bill had done. 

BYTE: What's the history of the Mac mouse? 
RASKIN: Jobs gets a hundred percent 
credit for insisting that a mouse be on 
the Mac. 

HOWARD: When we chose the 68000, 
we did it partly so that we could use the 
low-level graphics routines and so on. 
Then the question starting coming up 
whether we also wanted to make use of 
the user interface as defined for the Lisa 
or maybe some parts of it. At some 
point, if you take enough of it, then the 
mouse has to come with it because 
that's definitely designed into the user 
interface in the Lisa. 

RASKIN: 1 wasnt too antagonistic 
toward using the Lisa user interface 
since | had had a strong hand in that. 
[t had many of the features that 1 
wanted. 

To give a little history, | had a conver- 
sation with Mike Markulla long before 
this about wanting to make a low-priced 
machine. A concept called "Annie" was 
developing then, and he said, "Can you 
design a machine to sell for $500?" ! 
came back a week later and said, "Not 
one that would really be functional, but 
| can design one to be sold for $1000: 
| didnt like the names Annie or Lisa— 
that is a sexist kind of approach—so | 
proposed that Apple name projects 
after varieties of apples, and | called 
mine Macintosh. 

HOWARD: Sort of a fruitist attitude. 
RASKIN: Steve Jobs had named the 
company Apple so you get started off 
ona fruit image. There was a Pippin for 
a while and some other internal apple 
names. 

After Steve Jobs got stronger on the 
project, he kept edging it toward a more 
expensive machine. That was the main 
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reason | didn't want the 68000, because 
there was no way | could have met the 
charter of a $1000 machine. It’s my opin- 
ion to this day that if we had built such 
a machine it would have been dynamite 
because no one was even thinking in 
that price range with that kind of capa- 
bility. 

I happen to enjoy the 68000 far bet- 
ter than the 6809. It's a nice processor 
to work with. And they're both nicer 
than the ancient 6502. But as we started 
making those changes, the price started 
escalating very rapidly. 

TRIBBLE: It was a domino effect. After 
the 68000, we started talking about put- 
ting on a mass-storage device that 
would be more commensurate with 
that—a more expensive disk drive. 
BYTE: You originally Rad started with a 
54-inch drive, 

TRIBBLE: Before that there was going 
to be a small tape drive and that drove 
the price up. The screen went from a 
256- by 256-pixel screen up to an in- 
termediate screen and finally to where 
it is now. The memory started out at 64K 
bytes, but all of a sudden we got Quick- 
Draw, which was 20K bytes, and all this 
Lisa software and extra pieces lying 
around. So the ROM [read-only mem- 
Ory| went from 4K bytes to 64K bytes 
in steps. And the price of the machine 
went up with that. The RAM |random- 
access read/write memory| went from 
64K bytes to 128K bytes eventually. The 
keyboard became detached. which also 
drove up the price of the machine. 


All of these things were edging the 
design, and the price, closer to Lisa. | 
think Jef was reacting against the danger 
of pricing the machine out of people's 
reach. | take some of the blame for go- 
ing along with a lot of these changes 
because | was closely allied with Bill 
Atkinson, who was working on Lisa, and 
we thought along the same lines. The 
other thing is that I was, and still am, a 
technological junkie and like fancier bits 
in my computer. Not that | didn't have 
an appreciation for Jef's idea for a com- 
puter that people could afford. 

BYTE: Is that the central tension in the design 
process of Macintosh? 

HOWARD: That's a tension in any design 
in any project. Especially with a hard- 
ware group, there is always a tendency 
to use chips that are a little bit more on 
the leading edge of what's possible, to 
run things just a little bit faster, and to 
get a little bit more resolution out of the 
screen. Without strong direction from 
above, all projects have that tendency 
to float upward on the scale. 

It's a little misleading now |to think 
that we thought| Macintosh could be 
sold profitably at $1000, but partly 
thats because it's taken about three 
years to get it out on the market. Three 
years ago, the price differential was 
much more astounding that it is now. Of 
course, the price of all those chips has 
dropped dramatically since we were 
working with them originally. 

BYTE: Is Burrell Smith as unusual a hardware 
designer as we have heard by reputation? 
RASKIN: | think he is very. very good. 
Bill Atkinson thought he had a great 
deal of talent. | talked to Burrell and 
decided he was as good a digital 
designer as | had ever met. 
TRIBBLE: My orientation was more 
toward software. But | found it extreme- 
ly easy to communicate with Burrell, 
and part of that was that the turnaround 
time with Burrell for trying out new 
hardware ideas was like the turnaround 
time | was used to for trying out new 
software. He would do it overnight. If | 
came up with an idea from the software 
standpoint and said to Burrell, 
"Wouldn't it be nice if we had this in the 
hardware?" he would come back the 
next day and say, "We can do that if you 
make this slight change in the software" 
In a very short time, we would get the 
whole thing going. 

(continued) 
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off your IBM PC — or any other 
micro — than with the new line of 
Toshiba printers.They offer state- 
of-the-art features, high reliability 
and low price. 
P1351 

The new Toshiba P1351 printer 
has a unique high-density 24-pin 
dot-matrix print head. It lets you 
print crisp, clean letter copy at 
100 cps, draft copy at 192 cps. And 
with the software-selectable 
downloading fonts, you get to pick 
from a variety of type styles. 

The P1351 has more stuff to 
show. Like 180 x 180 dots-per- 
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inch high-resolution 
graphics, 132-column- 
width platen (great for | 
spreadsheets апа Lotus" 1-2-3" 
data processing and graphics), 
Qume SPRINT 5"' emulation, 
and a choice of either a forms 
tractor or automatic sheet feeder. 
P1340 
For considerably less, the new 
P1340 gives you just a little less. 
But it still has the same high- 
density 24-pin dot-matrix print 
head, the 180 x 180 dots-per-inch 
graphics resolution, and the Qume 
SPRINT 5 emulation. In addition 
to true proportional spacing and a 
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built-in forms 
tractor. Whichever 
printer you choose, nation- 
wide service within 24 hours 
by Western Union technicians is 
available. 

So the choice is yours. But 
when you choose Toshiba, you 
know you're putting on the 
best show possible. 

For more information, call 
toll-free: 1-800-457-7777, 
Operator 32. 
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RASKIN: That is one thing that | was 
pushing for very hard—the interaction 
of hardware and software. You dont 
build a hardware box just to suit some 
hardware engineer and then try to cram 
software into it. You design your hard- 
ware to support the software, you 
design the software to put the two 
together, and they grow together. 
HOWARD: The constant interaction was 
one of the most fun things about the 
early Macintosh project in general. No 
decision was made by any one person 
and handed down to somebody else. 
The original Mac room was one big 
room—any discussion that took place 
involved everybody in the room. Even 
after we moved, constant group 
meetings coalesced everywhere. People 
would run in and help shape the idea. 
RASKIN: I tried to keep the spirit of the 
group. and also my personal spirit, very 
playful. We were always playing music 
and frisbee, and shooting dart guns. 
BYTE: To what extent was Macintosh in the 
early days influenced by the Apple Ill ех 
perience? 

RASKIN: Tremendously—to get as far 
away from it as possible! 

HOWARD: The team size was definitely 
reinforced by the Apple III. It was clear 
that a large team would tend to go off 
in the direction of writing mountainous 
amounts of code and things that were 
not well focused. That was part of our 
incentive for keeping the group small. 
BYTE: Back in the days of the Book of 
Macintosh, was Macintosh a closed system in 
the sense that the outside world wouldn't have 
easy access to the bus? 

RASKIN: No. I believed in having a bus 
brought out on an edge connector. 
BYTE: What happened? 

TRIBBLE: Rod Holt, who was involved 
with the analog design [and who was| 
doing the FCC certification on the 
Apple II, kept bringing up the point that 
if you bring out an 8-MHz, or whatever, 
bus to the outside world you're in trou- 
ble. I retrenched and said that what we 
needed were fingers to come out that 
could be used for testing purposes. 
RASKIN: As a matter of fact, in the 
original Macintosh specification it was 
called the Bus Diagnostic Port. That was 
part of the original definition. 
TRIBBLE: Then Rod said, “If we put in 
a knock-out plastic port, the FCC is go- 
ing to say 'Obviously you are inviting 
people to knock that out, and we're not 
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going to certify уои." I think he was be- 
ing a little paranoid. 

It came to pass that there was no way 
to get into the Macintosh at bus speeds. 
But І went through Burrell's hardware 
manuals and found a serial chip that 
could run at 1 megahertz, which was the 
SCC chip. So I said to Burrell, "You've 
got to design this thing in” | think it's 
adequate. What I was worried about 
was not having enough bandwidth to 
talk to a hard disk or a network. 
BYTE: Do you think you've got it? 
TRIBBLE: I think we've got it. The band- 
width on most Winchester disks is a few 
megahertz. The bits come streaming 
out of the disk at a few megahertz, and 
with the SCC chip we can go in at close 
to | megahertz. We lose a small factor 
there, but most of the wait time on the 
hard disk is head motion anyway. 
RASKIN: If you can get at the bus itself 
you have so much more control. | still 
think it was a mistake to not put those 
fingers there. even behind a hidden 
port. 

HOWARD: Just putting in fingers doesn't 
come for free, though. As soon as you 
say it's okay for the outside world to 
start hanging junk on your high-fre- 
quency signals, you have to somehow 
isolate yourself from what they do— 
enough so that your machine will still 
work with things hanging out there. You 
have to take all that into account. 

RASKIN: | still think you should put it 
on, call it a diagnostic, and use it for 
diagnosis. You take no responsibility 
because it's not a user part, but if some 
OEM wants to use your board or your 
machine and take that responsibility. 


that's okay. I didn't see it as something 
that a user would casually plug into. 
TRIBBLE: ] ended up leaning toward a 
more closed system because, as soft- 
ware manager. it became appealing to 
me to have every single one of the 
machines that were out there all exact- 
ly the same. If software ran on one 
machine, it would run on all the others. 
| didn’t want a big proliferation of weird 
addresses on the bus so that if you ac- 
cess them with such and such hooked 
up it would do something funny. 
BYTE: The story of the IBM PC. 
RASKIN: The story of the Apple il. 
BYTE: One thing that surprised people, | think, 
when Mac was first introduced, was that it only 
had one disk drive. 
RASKIN: 1 know why there was |only| 
one originally. When | was there, the 
software was designed to work with 
one. But after you have the typical Lisa 
kind of software on it, it definitely needs 
more than one. Having first made the 
choice of putting that software in, cer- 
tainly 1 would have put in two disk 
drives. It's not very convenient to use 
with just one. 
BYTE: Who came up with the idea of a 
detachable keyboard? 
RASKIN: I think Jobs. 
BYTE: What are your feelings about that? 
RASKIN: Once Macintosh grew to its 
present size, the separate keyboard was 
the only way to go. 
BYTE: Did it start out physically significantly 
smaller? 
TRIBBLE: Not very much smaller. The 
screen was a little bit smaller, but the 
whole box was a much lower profile. 
RASKIN: But it was not like a Tandy 
Model 100. It did have a CRT [cathode- 
ray tube]. It was slightly smaller. It grew 
a great deal. 
BYTE: Have you seen any of the third-party 
software that's just. beginning to emerge Jor 
Macintosh? We ve seen some where we think the 
third-party developers have missed the point of 
the Mac. 
TRIBBLE: I think that's bound to hap- 
pen, especially where you have so many 
people—a hundred companies are out 
there—writing software. It's a tremen- 
dous problem in communication. You 
have to reeducate all the people who 
write for CP/M, UNIX, and whatnot to 
write for a system that is completely dif- 
ferent from anything they're used to. 
HOWARD: It certainly takes a lot of 
(continued) 
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rethinking about how you want to be 
doing what you're doing. 

TRIBBLE: Early on, designing the oper- 
ating system, | decided to incorporate 
most of the user-interface routines and 
procedures almost into the operating 
system. It was partitioned off as some- 
thing called the user-interface toolbox— 
a set of tools that you could use to con- 
form to the Macintosh user interface. 
RASKIN: The original design documents 
also said that the user interface is pretty 
much the operating system. 

TRIBBLE: But further than that, we have 
a problem because it is harder to con- 
form to that user-interface standard 
than it is to just treat the thing as a TTY 
|teletypewriter|. How were we going to 
get all these third-party software ven- 
dors to go along with us? The strategy 
was not to legislate by saying. “You must 
do this; but to legislate de facto by put- 
ting all those toolbox routines in ROM. 
Then anybody who doesnt use those 
routines is penalized because the 64K- 
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byte ROM is sitting there with all these 
nice routines, and they're chewing up 
RAM with their own routines for their 
user interface. So it's a way of legislat- 
ing a consistent user Interface. 
BYTE: You started with 64K bytes and it was 
released with 128K bytes, and there is constant 
talk of a half-megabyte Mac. When did a half 
megabyte creep into the design philosophy? 
RASKIN: Very early on Burrell pointed 
out that it's very easy to make a design, 
once you had the 68000 in place, where 
you could just take out 64K-bit chips 
and put in 256K-bit chips, Гуе always 
believed that you just simply take the 
largest chip that is economically feasi- 
ble to use in terms of the memory, and 
if they're bit-wide chips and you use 8 
or 16 of them, then that should be the 
size of your memory. The size of mem- 
ory, to be economical, should be the 
word length times the number of bits 
you have in a chip. 

So it's clear that if you have 64K-bit 
RAMs and a 16-bit bus you get a 128K- 


byte machine that's really fast. Burrell 
loves designing for it, software people 
had no trouble handling that, and it's 
very clean. When the 256K-bit chips 
come you just plug in all those and 
everything runs just about the same. 
BYTE: What brought Jobs to the Macintosh 
project? Why did he get interested in it? 
HOWARD: One reason was that Apple 
had no new projects in that sort of low 
price range, and 1 think it was becom- 
ing obvious that at some point people 
were probably going to quit buying the 
Apple Il and Apple better have some 
other, at least that low if not lower- 
priced, project in the works. And part 
of it is that I think he was being sort of 
edged out of the Lisa project. Or that 
he could see that it was going off in a 
direction, perhaps even with his bless- 
ing, that he wasn't happy being a part 
of and therefore it was time for him to 
move on to something else. 

By then it was becoming clear that 
Mac was the most exciting thing going 
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on at Apple. Jobs definitely loves to be 
in on new projects as they get going, 
and he's not very able to just sit back 
and watch that happen. [He's| a very 
forceful person [who] has to get in and 
exert his influence. 

BYTE: What happened between Raskin and 
Jobs as Jobs moved into the Macintosh project? 
TRIBBLE: When | went to work for Ap- 
ple, | went specificially to work for Jef. 
And there is an incredible difference in 
philosophy between Jef and Steve. In 
my own mind [ was initially more 
aligned with Jefs philosophy than 
Steve's. | have to admit that | became 
somewhat influenced by Steve as time 
went on. 1 also have a somewhat 
Machiavellian view toward the Macin- 
tosh project. By that time | was in love 
with it and wanted to see it happen, and 
here were these bad. political things 
happening. kind of above my head. 
What | saw as inevitable was that essen- 
tially the company had turned against 
Jef. Things were not getting done and 
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were blocked here and there. It was 
upsetting. ] almost decided to go back 
to Seattle right when Steve was taking 
over. But | made a decision that if Steve 
takes over the Macintosh project, then 
well have resources of the company 
available to us, and we wont be blocked 
here and there. At least well be able to 
get something done. That turned out to 
be partly true. But the flip side of that 
was that Steve is good at lots of things 
but not at being a boss on a one-to-one 
level. 

BYTE: (to Raskin) When did you leave the 
Мас project? 

RASKIN: | was sort of forced out. Like 
someone squeezing on a toothpaste 
tube. | resigned in February of 1982. It 
was gratifying that Markulla and Jobs 
did not accept my letter of resignation. 
While | disagree with Jobs in lots of 
ways, the Rolling Stone article |S. Levy, 
"The Whiz Kids Meet Darth Vader.’ 
March I, 1984, page 36| made it appear 
as though he summarily fired me, which 


is not at all true. He has not been in 
general a person who does that. He and 
Markulla asked me if | would please stay 
another month even if | didn't come in 
to work; they knew I was very unhappy 
there. At the end of that time they 
would make me an offer that 1 couldn't 
refuse, 

They went back to the way it had 
started. They were going to set me up 
with a research division. This was the 
third or fourth or maybe the ninth or 
tenth—I don't remember how many— 
times | had been offered that and every 
time | had done it, something came up. 
And they would say, “Oh, you've got to 
turn this into a product: you've got to 
come over and put out this fire or some- 
thing: 

They made me the same offer over 
again, and ! think | had finally learned 
that there was little likelihood of it ac- 
tually happening. So | left. ... 

BYTE: Were any of you surprised at all by the 
(continued) 
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extent of the Mac hype? The scale? 
HOWARD: That's something of Apple's. 
[ guess you would call it extreme right 
from the start. 1 guess that is what has 
differentiated Apple from a lot of unsuc- 
cessful computer companies that have 
had products that were more or less 
comparable to Apple's—its marketing 
ability, its ability to really blow things up. 
TRIBBLE: Apple was good at hype, for 
one thing. For another thing, we, the 
people involved in Macintosh. believed 
that there was something worth hyping. 
HOWARD: It is a computer that you can 
get affectionate feelings about in a way. 
RASKIN: | still think it has a lot of 
qualities that | wanted in it originally. 
Not exactly the same, many things have 
changed. But a lot of the feel has some- 
how managed to come through. I think 
the Mac is certainly the best of the per- 
sonal computers of today. 

TRIBBLE: The people who worked on 
Macintosh, especially that initial core 
group. were all emotionally involved in 
the machine. That is a lot of what made 
it turn out well. 

The idea came up again and again 
from the early days, though, that the 
major problem of the Macintosh was 
going to be one of educating people 
about the machine. It's a new concept 
and you have to spend effort to teach 
people about it. 

A person should be able to watch for 
five minutes and then sit down and do 
something useful. You shouldn't have to 
read a big manual. 

Jef may not agree, but I feel that it's 
the mouse that allows you to do this. 
Because it's difficult to see what some- 
one's fingers are doing on the keyboard 
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when you're watching them manipulate 
a program, and it's very easy to see 
what they're doing with the mouse. 
RASKIN: i don't disagree. Except І have 
my strong belief that that's not a con- 
venient thing to do for very long. It's 
certainly great to play with MacPaint. 
BYTE: Where did the concept of the Mac divi- 
sion as pirates come from? 

HOWARD: It came because of an inter- 
nal public relations effort to show peo- 
ple who were afraid that Macintosh was 
turning into this giant organization, like 
the Navy, with lots of forms. rules, 
regulations, guidelines, and procedures, 
that this was not the case—we invented 
the slogan of "pirates" 

TRIBBLE: Well, there is the idea of 
Macintosh stealing from Lisa. 
HOWARD: | don't think that was inten- 
tional—I think that was the way they 
took it. It certainly did not improve 
Macintosh's relations with the rest of the 
company-since that made the rest of 
the company the Navy by implication. 
BYTE: In the very first days, was it more or 
less unofficial? Was it all backdoor? 
TRIBBLE: It was not a product. | 
HOWARD: We were calling it research 
partly so that nobody would be upset 
that we were working on these ideas. 
TRIBBLE: If it's not a product we can do 
whatever we want. 

BYTE: There were some resources committed 
toward your “blue-sky” research? 
HOWARD: It wasn't that many resources 
were being committed. There were 
some bodies. Four or five of us were in 
a room that Apple was renting. But that 
was about it. 

BYTE: Did you feel like you were a secret society, 
in a sense? 


HOWARD: Kind of. 

TRIBBLE: We made no attempt to keep 
ourselves secret, though. 

HOWARD: We did feel that we were go- 
ing off in a different direction from the 
rest of Apple. 

RASKIN: And nobody, especially Steve 
Jobs, believed that we could do any- 
thing useful. Maybe a few clever ideas 
may come out of this group but certain- 
ly not a product. They were not going 
to get a product out of Raskin, Tribble 
and Howard. . . people who play music. 
BYTE: Is Mac a product that can evolve well? 
HOWARD: In a sense that any computer 
can because you can write an infinite 
number of programs on it. 

RASKIN: The Mac in particular is easier 
to write infinite numbers of programs 
on that most computers. 

TRIBBLE: It's a generalist's computer. It's 
a bit-mapped screen with some mem- 
ory and a processor. 

HOWARD: With some limitations, you 
can hook almost any piece of hardware 
to it through high-speed serial ports. 
And people will go on plugging all kinds 
of weird things in it. 

BYTE: Could Mac be done again in 1984? 
HOWARD: I think it could, but only by 
a similar process, a little group splinter- 
ing off. working separate from the big 
group. | don't think it could be done on 
purpose, as Macintosh was not done on 
purpose. 

RASKIN: From my point of view it was 
done on purpose, but from Apples 
point of view it was an accident. 
HOWARD: Actually Steve jobs would 
support that kind of thing. That is the 
kind of thing that jobs will go out on a 
limb for. M 
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YTE readers probably are not used 
to thinking of Britain as a source of 
major innovation in computer design. 
The cost-cutting miracles wrought by Sir Clive 
Sinclair are perhaps the only examples that 
have crossed the Atlantic, and even those 
computers had limited commercial success. 

Nevertheless, there is a lot of innovative 
Work going on in these depressed isles, and 
some of it is at the advanced end of processor 
design. 

The most exciting work of this sort is taking 
place at INMOS, the transnational semicon- 
ductor enterprise set up in 1978 with part 
funding from the British government. INMOS 
has manufacturing facilities in Colorado 
Springs in the United States and at Newport 
in the United Kingdom. So far its product 
range has been confined to high-speed static 
and dynamic RAMs (random-access read/ 
write memories) aimed at high-performance 
mainframe and minicomputer markets. How- 
ever, at the U.K. design center in Bristol, a 
research program is about to bear fruit in the 
shape of a revolutionary VLSI (very-large-scale 
integration) microprocessor chip called the 
Transputer. 

The Transputer is INMOS's contender in the 
struggle over the next generation of micropro- 
cessors. It is pitted against the likes of the NS 
16032 and the Intel 80286. But the design 
philosophy that underlies it is very different 
from that of its competitors. It is intended to 
be a "programmable component.’ hence the 
name, which is an amalgam of transistor and 
computer. The Transputer is designed to com- 
municate with other Transputers in parallel- 
processing networks so that as many of them 
as desired can be applied to a particular task 
with minimal overheads in processor time and 
physical interconnections. Even more impor- 
tant, the same program can be run on a single 
Transputer or a network of communicating 
devices. 

This sort of system design, using many pro- 
cessors working simultaneously on the same 
data, is widely recognized as an essential step 
in building the so-called "fifth generation" of 
computers. Fifth-generation systems will have 
to search huge databases if they are to per- 


form natural-language processing and other 
"intelligent" activities. VLSI guru Carver Mead 
has suggested that "an additional four orders 
of magnitude of computational capability are 
available through concurrent processing: 
Connecting conventional microprocessors to- 
gether to perform parallel processing is a 
tedious chore, complicated by the need for 
(ever wider) parallel buses to be securely 
shared and by terrifying problems of syn- 
chronization. 

The Transputer avoids these problems by 
communicating over high-speed serial links 
(running at 1.5 megabytes per second. full 
duplex) and by having the necessary syn- 
chronization built into its instruction set. 

Engineering samples of a 32-bit Transputer 
(designated the IMS T424) are expected in the 
last quarter of 1984. This chip will have four 
high-speed serial links, 4K bytes of ultrahigh- 
speed RAM, an external memory interface, 
and a peripheral interface on the silicon slice. 
Other processors planned for this family may 
have fewer serial links and varying amounts 
of on-chip RAM. 

The T424 is a reduced-instruction-set com- 
puter (RISC). It has only 64 instructions, and 
they are designed to render the processing 
of concurrent tasks as efficient as possible. 
INMOS achieves this by using a stack-based 
architecture in which the 4K bytes of on-chip 
RAM serve in place of the registers of a con- 
ventional microprocessor. Different concur- 
rent tasks have their own workspace among 
these registers, and switching tasks is merely 
a matter of switching a pointer to the work- 
space. The processor contains its own logic 
to schedule these tasks. A clever choice of in- 
struction format, whereby instructions can be 
built up in 4-bit chunks, allows 16- or even 
64-bit designs to be added to the range and 
to have compatible code. Virtual memory 
operation has been rejected in favor of a 
uniform address space—a T424 can directly 
address up to 4 gigabytes of external RAM. 

(continued) 
Dick Pountain is a technical author and software con- 
sultant living in London, England. He can be contacted 
со BYTE. РОВ 372, Hancock, NH 03449. 
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The Transputer's various hardware 
modules run concurrently. The fact that 
the serial Jinks, memory interface, and 
processor can all operate simulta- 
neously makes communication inexpen- 
sive. Off-chip communication between 
Transputers is asynchronous so they 
dont have to share a common clock 
signal, and delays in the point-to-point 
connecting lines can be tolerated within 
broad limits. 

INMOS is confident that the Trans- 
puter will be capable of running at 10 
MIPS (million instructions per second) 
with a modest 5-MHz clock—two orders 
of magnitude faster than current micro- 
computers. This will be accomplished 
by using 2-micron CMOS (complemen- 
tary metal-oxide semiconductor) tech- 
nology with silicide interconnect and a 
reduced instruction set with 1-буѓе in- 
structions, and by having the various 
components of the chip all working in 
parallel. 


OCCAM’S RAZOR 


Full exploitation of the Transputer's 
potential for concurrency requires a 
new programming language Some 
existing languages such as Concurrent 
Pascal, Ada, Modula-2. FORTH, and 
Simula can be used to write parallel pro- 
grams, but in all of these a programmer 
has to arrange for synchronization of 
parallel processes that want to "talk" to 
each other (usually by setting special 
flags called semaphores to signal that 
a result is ready). This makes great 
demands on a programmers mental 
picture of the program's execution in 
real time. 

INMOS designed a new language 
called Occam to program the Trans- 
puter. In fact, the Transputer and Occam 
were designed concurrently, so the 
Transputer will directly execute Occam 
programs. Occam is the Transputer's 
assembly language. it's also a general- 
purpose programming language that 
can be run on conventional processors 
by time-shared simulated concurrency. 

Occam was developed by David May 
of INMOS and Professor C. A. Hoare 
(perhaps Britains leading computer 
scientist) of Oxford. The name of the 
language comes from William of 
Occam, the 14th-century Oxford philos- 
opher whose principle: "Entia non sunt 
multiplicanda praeter necessitatem" 
(“Keep it simple, dummy!"), is better 
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known as Occams razor. 

With only 22 reserved words, Occam 
is a small and elegant language. It com- 
bines the best of contemporary thought 
about control structures and variable 
scoping with some radical new struc- 
tures to handle concurrency. It can be 
used as a general calculus to describe 
concurrent activities in any field, much 
as pseudo-Pascal is often used to 
describe sequential algorithms. 

Occam is based on a model of com- 
putation that is different from conven- 
tional languages in that it includes the 
notions of communication, parallel ex- 
ecution, and synchronization in its very 
structure. I/O (input/output) and inter- 
rupts are handled at high level and are 
transparent to the programmer. Occam 
is designed for system programming. It 
has only integer arithmetic and no built- 
in support for file and string handling 
or graphics, although floating-point and 
multiple-precision arithmetic are 
planned as future enhancements. 

The basic unit of Occam programming 
is a "process" that performs a sequence 
of actions and then terminates. This is 
similar to ordinary programming lan- 
guages, but in Occam there may be 
more than one process executing at any 
given moment. There are three primitive 
processes: input, output, and assign- 
ment. All other processes are con- 
structed from these building blocks. The 
input and output processes transfer a 
word (32-bit in the latest version) from 
a "channel" to or from a variable. For 
example, 


tube ! x 


outputs the value of variable x to a 
channel called "tube" while 


tube ? y 


inputs the value into variable y. Chan- 
nels, like variables, must be declared at 
the beginning of the process in which 
they are used. Physically they might be 
implemented as serial communications 
links between different Transputers or 
as memory locations that let indepen- 
dent processes inside the same Trans- 
puter exchange data—to Occam it 
doesn't matter. Channels are one-way 
(you can't input and output from one 
within the same process) and self-syn- 
chronizing, so that communication only 
occurs when both the input and output 
processes are ready. Some channels, 


such as "keyboard" and "screen;' may 
be predeclared by the system. 

The Assignment process merely 
changes the value of a variable as in 
Pascal or BASIC: 


X: — y + 10 


The simplest type of compound pro- 
cess is the kind called SEQ (for sequen- 
tial). In the following program fragment: 


VAR Xx: 

SEQ 
keyboard ? x 
screen ! x 


the input and output processes are ex- 
ecuted one after the other as in any or- 
dinary programming language. The in- 
dentation is not optional; it marks the 
extent of a subprocess. A two-character 
indent is required for each level of 
nesting (equivalent to беріп..епа). The 
only separator required (other than in- 
dentation) is a colon that indicates the 
end of a declaration. Incidentally, the 
preceding program merely allows you 
to type a single character on the screen. 
Processes can be given names (like pro- 
cedures) so you could say 


PROC echo = 

VAR x: 

SEQ 
keyboard ? x 
screen ! x: 
(— rest of program) 


Note the colon at the end as we are 
declaring a process. 

Two novel kinds of compound pro- 
cesses are PAR (parallel) and ALT (aiter- 
nativeJ. PAR indicates that the sub- 
processes that follow it (on paper} will 
be executed concurrently. If these pro- 
cesses have to communicate with each 
other via a channel, then whichever is 
ready first will automatically wait for the 
other to become ready. Synchronization 
is built into Occam and programmers 
need not worry about it. For example, 


CHAN signal: 
PAR 


keyboard ? x 
signal ! x 
VAR y: 
SEQ 
signal ? y 


| 
screen ! y (continued) 
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contact 
WYSE 
and we'll 
send you a 
brochure filled with everything 
you need to know. The WY-50. The full- 
featured terminal with the small price. 


Never before has anyone put so much 
into something so small. The WY-50 gives 

ou big terminal features without occupy- 
ing your entire work-space. This took 


FEATURES: 


* 14" screen. 
• 80/132 column 
format. 


revolutionary design. Design a lot of 
people couldn't accomplish for the price. 
But we did. 


In fact, the WY-50 introduces a new stan- 
dard for low-cost terminals. You get a 
compact, full-featured design that meets 
the most advanced European ergonomic 
standards. 3096 more viewing area than 
standard screens. And a price tag as small 
as they come. 


The WY-50 sells for only $695.00. 


* Soft-set up mode. 

* High resolution characters. 
* Low-profile keyboard. 

* Industry compatible. 

* Only $695.00. 


For more information on the revolution- 
ary design, outstanding features and 
unique good looks of the new WY-50, 


WYS 3 Circle 334 on inquiry card. 
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I Make the Wyse Decision. 


WYSE TECHNOLOGY 3040 N. First St., San Jose, 
CA 95134, 408/946-3075, TLX 910-338-2251, Outside 
CA call toll-free, 800/421-1058, in So. CA 213/340-2013. 
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The two sequential subprocesses run at 
the same time. The first waits for an in- 
put from the keyboard, the second waits 
for a "signal" message on the channel. 
When a key is pressed, the first process 
can terminate, allowing the second one 
to do so. The net result is the same as 
in our first example but the character 
has been passed between two pro- 
cesses on its way to the screen. Note 
that all variables are local to a single 
process (so 1 could, unwisely, have de- 
clared x for both) and they are de- 
allocated (cease to exist) when it ter- 
minates. The order in which the pro- 
cesses are written on paper is irrelevant 
in a PAR construct: each waits until its 
input or output is ready. 

The ALT construct provides a novel 
and elegant way of choosing between 
parallel processes in the time dimen- 
sion. It sits and watches a group of in- 
put channels and then executes the pro- 
cess attached to whichever one delivers 
an input first. If two or more inputs oc- 
cur simultaneously, then ALT chooses 
in a way that will be implementation 
dependent but which avoids any chan- 
nel becoming permanently locked out. 
There is a provision called PRI ALT for 


allocating priorities to the processes. 
Here's a typical ALT. 


CHAN signal: 
VAR y: 
ALT 
keyboard ? y 
SEQ 
screen ! y 
signal ? ANY 
SEQ 
(—do something interesting) 


As part of a larger program this will 
either type a character on the screen or 
"do something interesting.” depending 
on whether "signal" becomes ready 
before you press a key. The key word 
ANY throws away the input value in- 
stead of storing it—the input is then 
merely a signal to do what comes next. 
Each input process in an ALT construct 
can also have a logical condition (called 
a guard) in front of it. The process can 
then execute only if it's the first to 
receive input and the guard is true. 

More conventional selection is done 
with IF. although it requires no THEN or 
ELSE. Instead, IF is followed by a series 
of one or more conditions and it ex- 
ecutes the process associated with the 


Listing 1: This short program illustrates many of Occam's features. It's a simple 
editor that allows text to typed on the screen. However, in the background is a "time- 
bomb’ that inserts the word “WHAM!” into the text at regular real-time intervals. 


PROC bang (CHAN send) = 
DEF bang.word = “WHAM!” : 


— PRINT STRING 
— set up string as a byte vector 


SEQ i = |! FOR bang.word|BYTE Oll — first byte contains count 


send ! bang.word|il : 


PROC bombiCHAN ready| = 

DEF time.fuse = 1000: 

VAR count: 

WHILE TRUE 

SEQ 
count := Û 
WHILE count < time.fuse 
SEQ 
count := count + | 

ready ! ‘a’: 


— output stríng to channel 
— BACKGROUND PROCESS 
— a constant 
~ an endless loop 


- a delay loop 


— send an ‘a’ as ready signal : 


— (any value would do) 


CHAN scare: 

PAR 
bombíscare) 
VAR char: 
WHILE TRUE 


— MIN PROGRAM BODY 


- runs continually in background 


ALT ~ either echo a char or WHAM! 


keyboard ? char 
SEQ 
SCREEN ! char 
scare ? ANY 
SEQ 
bangiscreen| 
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— receive char from keyboard 


— echo to screen 
~ throw away the ‘a’ 


~ put WHAM! on screen 


first one that is true (on paper this time), 
so it also functions as a CASE 
statement: 


IF 
X= | 
output] ! x 
Х=2 
output? ! x 


Loops can be programmed using 
WHILE «condition .... but a far 
more powerful kind of repetition using 
the less-conventional “replicator” is 
available, which allows any of the pre- 
viously mentioned compound pro- 
cesses to be cloned a stated number of 
times. For instance, PAR i = |0 FOR n| 
creates an array of n parallel processes 
whose components can be accessed by 
the value of the index i. When used with 
SEQ, the replicator produces an itera- 
tion equivalent to a FOR .,. NEXT loop, 
while ALT i = [0 for n| chooses from an 
array of n channels. 

Occam's other features include the 
provision of arrays of variables or chan- 
nels that can be passed as parameters 
(of unspecified size) to processes. 
Named constants and tables of con- 
stants (including string literals) can be 
defined, and string handling is done 
with byte arrays, as in C or FORTH. 

TIME, a special input channel, caters 
to real-time programming; it is always 
ready and returns the current time from 
the system clock. When used with 
AFTER, it causes a process to wait until 
a given absolute time: 


TIME ? AFTERt 


This use of absolute times rather than 
relative delays simplifies the program- 
ming of device controllers because a 
programmer doesnt need to worry 
about how much time the actual con- 
trol actions take. Many of the operations 
that are the stock-in-trade of communi- 
cations engineers can be expressed in 
a single Occam process. For instance, 
a set of channels can be multiplexed 
with a replicated ALT. or a pipeline of 
filters could be set up using a replicated 
PAR. A sample Occam program is 
shown in listing !. 

Occam has an advantage over con- 
ventional languages for concurrent pro- 
gramming in that a program can be de- 
veloped on a single processor and then 
run unaltered on any number of Trans- 

(continued) 
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THE SAK ATA CONI 


Your personal computer deserves the 
unequalled monitor quality of Sakata 
Your computer deserves the most monitor 
quality value possible...and so do you. SAKATA 
CRT DISPLAY MONITORS give you more 
monitor quality than the most expensive 
monitors available. Each SAKATA MONITOR 
provides unequalled color reproduction; 
sharpest and most vivid graphics; text that you 
read more easily than you ever expected; 
and technical characteristics and караш шон 
that will amaze you. | 
Protect your personal computer's 


SC-100 Es 
COLOR COMPOSITE ' 


SC-300 
RGB SUPER HIGH \ 
ESOL UTION COLOR 1 


SA-1000 
MONOCHROME AMBER 


IECTION 


performance by utilizing SAKATA CRT 
MONITORS which provide the utmost in 
monitor value. Choose from an entire line of 
Composite Color; RGB High Resolution Color; 
RGB Super High Resolution Color and two 
monochromes (green and amber) that have 
more quality than other monochrome monitors. 
"We promise performance". 

SAKATA CRT MONITORS are available 
wherever personal computers are sold or write 
for technical and illustrated literature and prices. 


651 Bonnie Lane, Elk Grove Village, IL 60007 
(312)593-3211 800-323-6647 (outside Illinois) 


| Sakata 


"serving industry worldwide since 1896” 


SAKATA U.S.A. CORPORATION 


SC-200 
RGB HIGH 
RESOLUTION COLOF 


SG-1000 
MONOCHROME GREEN 


The integrated "smart" 
editor understands the 
syntax of Occam. 


puters sharing parallel processes for 


faster execution, This requires use of a 
construct called the PLACED PAR. 
which specifies a destination processor. 
The decision about how many pro- 
cessors to use can be left until the last 
minute and made on cost/efficiency 
grounds without affecting the program 
design. 

Because the Transputer is not yet 
available, INMOS decided to produce 
a demonstration Occam compiler so 
programmers could get some experi- 
ence with it now. The Occam Evaluation 
Kit has been on sale for about a year 
now and it runs under the UCSD p- 
System on various personal computers 
including the Apple II, IBM PC, and the 
Victor 9000. This kit implements all the 
major aspects of the language except 
for PLACED PARs, but it has only two 
channels to the outside world—the pre- 
defined "keyboard" and “screen.” It is 
highly suitable for learning the lan- 
guage, but rather slow in compiling and 
execution because concurrency is only 
simulated on the single processor by 
time-slicing (p-code is not fast anyway). 

INMOS currently is putting the final 
touches on the production compiler. 
which is written in Occam and will run 
first on the DEC (Digital Equipment Cor- 
poration) VAX. compiling to native 
code. It should be available to devel- 
opers by the time you read this. To write 
the compiler in Occam, a "tiny" Occam 
that left out ALT and some other con- 
structs was written: it is used to 
bootstrap the full compiler. The com- 
piler is written in modular fashion, so 
that code generators for the Motorola 
68000, Intel iAPX series and the 
Transputer itself can be bolted on later. 
(INMOS has a Transputer emulator run- 
ning on the VAXes at Bristol.) The com- 
piler also uses concurrency with the 
lexer, parser, scoper, and generator 
passes running in pipelined fashion and 
communicating via channels. When 
Transputers are available INMOS will 
use several in a development worksta- 
tion to achieve compile times at least 
five times better than possible on an 
equivalent sequential machine. 
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The compiler has an integrated 
"smart" editor that understands the syn- 
tax of Occam. For example, it handles 
all the indentation automatically. Rather 
than taking the fashionable mouse-and- 
icon route, the design team chose to 
follow a less popular path: it used a 
"folding" editor similar to that devel- 
oped in Cornell Universitys Program 
Synthesizer. The folding editor is a full- 
screen text editor with the facility for 
any process body to be folded out of 
sight (like an accordion) at a single key- 
stroke, so all that appears on the screen 
is a dotted line bearing the name of the 
process. Another keystroke unfolds the 
procedure and reveals its code. 

Folds can be nested to any depth so 
an entire program (with all its sub- 
processes neatly folded away) can be 
displayed on a single screen. While not 
as pretty as overlapping windows, this 
technique has the advantage of being 
able to work on the humblest of text- 
only serial terminals—it doesn't require 
an ultrahigh-resolution bit-mapped 
screen. In the final product these folds 
will work under a FORTH-like virtual- 
memory system so that when you un- 
fold a process, its source code will be 
automatically retrieved from disk if it 
isnt already in memory. 

A CHECK command performs a syn- 
tax check on the current fold using the 
cursor to pinpoint the site of the error, 
so a program should be completely free 
of syntax errors by the time it's really 
compiled. The aim is to create a pro- 
gramming environment that is almost as 
interactive as a good BASIC interpreter. 

On a multi-dTransputer system, recom- 
pilation should be so fast that library 
routines can be kept in source form and 
combined in the editor. For other host 
systems, it's likely that separate com- 
pilation (as in C or Modula-2) will be in- 
cluded. with the fold as the compilation 
unit. However, linking machine-code 
modules is possible through the host 
machines operating system so that 
users who are programming processors 
other than the Transputer can write 
drivers for the serial ports that imple- 
ment Occam's external channels. 

Though the language itself is small, 
the requirements of compiling parallel 
processes make the compiler fairly 
greedy; it occupies around 78K bytes 
of RAM and around 90,000 words of 
workspace on a VAX. Ongoing optimiza- 


tion work is aimed at reducing these re- 
quirements, and, by the time the com- 
piler is released (late summer target 
date), 68000-based systems like the 
Sage IV with 256K bytes of RAM should 
support it comfortably. 


CRAY ON A DESK? 


If all goes as planned, the Transputer 
and Occam promise to have dramatic 
effects on computer design. Initial in- 
terest is coming, predictably, from de- 
signers with a vested interest in com- 
munications. The first commercial appli- 
cations probably will be in the areas of 
digital-signal processing. process con- 
trol, and telecommunications. At Lon- 
don's Imperial College, a team working 
on a parallel supercomputer to run fifth- 
generation functional languages has 
chose Transputers as the processing 
elements, largely because of their fast 
ЏО. 

А network of Transputers could be in- 
dispensable in a wire-guided aircraft- 
control system in which each airframe 
subsystem could possess its own intel- 
ligence and the whole system could re- 
configure itself under software control 
in the event of failure. 

Performance projections of a two- 
dimensional array of Transputers in 
computing discrete Fourier transforms 
were published by INMOS at Westcon 
83; these projections promise super- 
computer power without custom- 
hardware expense. Similar arrays (or 
trees) of Transputers can be used for 
ultrafast database searches. 

The Transputer also promises great 
things for personal computer design. 
The family of Transputer chips will in- 
clude an intelligent disk controller (IMS 
M212) and a graphics controller (IMS 
G213) that will draw at 4 megabits per 
second. Both chips can act as parallel 
processors in addition to their spe- 
cialized functions. A workstation con- 
taining these two controllers and one or 
more 32-bit Transputers would make a 
formidable CAD/CAM (computer-aided 
design/computer-aided manufacturing) 
system in a single box. The sort of ad- 
vanced user interfaces presaged by 
Xeroxs Alto and Apple's Lisa and 
Macintosh would barely tax the capa- 
bilities of such a machine, to which 
more processing power could be added 
as necessary in the form of multi- 
Transputer boards. ш 


Telecommunications Engineers 


The Engineering Muscle 
And The Technical 
Talent To Lead A 
Telecommunications 
Revolution... Right 
Here With Hayes 

In Atlanta. 


We've built a powerful 
engineering and technical team 
here at Hayes. It's been our 
strength and the reason for our 
success from the very beginning. Our 
focus has been on recruiting and developing 
the talent it takes to do more than merely ~ 
compete, but to lead. The resuff has been a Sücceis 
story few in the industry carf'equal. jt es 5 s 


For those of you who have searched far and wide: S € 
for just such an environment, where talent is provided: a * j ` 
the freedom and encouragement to grow, then perhaps: Ju = p 
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Interested, qualified candidates should forward a 
confidential resume to: Hayes Microcomputer 
Products, Inc., Dept. TJC-84, 5923 Peachtree 
Industrial Blvd., Norcross, GA 30092. An Equal 
Opportunity Employer, M/F. Hayes Microcomputer Products, Inc. 


We wrote the 
| book on portability. - 
In nine 
different Ковачев 


Tb every software developer who'd written off portability as 
an impossible dream, Digital Research humbly announces a few 
monumental breakthroughs. 

We not only offer languages that are portable from 8 to 16 to the 
32-bit chips of the future, they're portable across all popular operating 
systems, too. What's more, we supply the broadest range of quality 
languages and development tools available today. And will tomorrow. 

оо rest assured. Whether you design applications at a major 
corporation, plan to become a major corporation or just qualify as 
a hobbyist, you only have to write it once. 

simply pick the Digital Research language that's right for you. 
From Personal BASIC to Digital Research FORTRAN-77' The newest 
member of our remarkable family. 

lo complement languages, we offer a complete workshop of 
development tools. Our Display Manager and Access Manager" 
simplify the design of screen displays and data bases. So you spend 
less time and effort. 

If you write in COBOL, our Animator source level debugger 
- Will get your software running in record time. 
N M And for programmers skilled with IBM mainframe 
Sh . SPF, we offer micro/SPF:” An editor that helps turn 
a your invaluable experience into valuable new 
// : ^/ software applications. 
Е At Digital Research, we work as hard for you 
/ « after the sale as we do to get the sale. With backup 
= like quality documentation, software updates and 
| aphone line to our technical support team. 
With so much productivity and service to draw 
A on, it's small wonder IBM 
chose our languages for 
vun 10 DIGITAL 
new IBM 3270/PC. RESEARCH 
For more information, уреата 
or the name of the Digital 
| Research retailer nearest you, call 800-227-1617, ext. 400. 
In California, 800-772-3545, ext. 400. Or call your IBM 
representative directly. 


is a trademark of Phaser Systems, Inc. Anumator and Level ll Cobol are trademarks of Micro Focus, Ltd. IBM is a registered trademark of Intemational Busness Machines Copporation. 
asp nd products are either trademarks or registered trademarks of Digital Research Inc. ©1984 Гра! Research Inc. Ай nghts reserved. 
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LOOK NO FURTHER! 
we'll get you low 
prices ani asl + 


ALPHA س‎ 


COMPUTER PRODUCTS 


COMPUTERS 


TAVA PC IBM Compatible, 128K, 
3-320K Drives, Parallel Port, 
Monitor ......... soos. $1989 

SANYO MBC 555 w/software 1049 

SANYO MBC 555-2 w/software1420 

IBM PC 64K, 2-320K Drives, 

Color Graphics Board, 
DOS 2.1, Amdek 300G ... .2869 


DISKETTES 


SCOTCH 3M SSDD ..... EET 
MAXELL MD2 DSDD .........39 


PRINTERS 


C. ITOH 8510 P. 120 cps. .. SAVE 
EPSON FX80 160 cps ...... $495 
EPSON FX100 160 cps ...... 695 
OKIDATA Microline 92 160 cps425 
OKIDATA Microline 93 160 cps699 


BMC ВХ-80 Printer .......... 259 
GEMINI 10X 120 cps ........ 275 
GEMINI 15X 120 cps ........ 408 
NEC 3550 35 cps L/Q...... SAVE 
JUKI 6100 ШС 18 cps ....... 445 
C. ITOH F-10 40 cps ....... 1075 


HAYES Smartmodem 1200 ...482 
HAYES Smartmodem 1200B . .425 
HAYES Micromodem ll9...... 249 
ANCHOR A. Mark | 300 Baud . .81 
ANCHOR A. Mark XI 300/1200 269 


` MONITORS 


TAXAN 12" Amber......... $115 
GORILLA 12" Green ......... 85 
AMDEK 310A for IBM PC ....169 
AMDEK 300G 12" Green..... 135 
AMDEK 300A 12" Amber... ..145 


AMDEK Color | 13" .........305 
PRINCETON HX-12 RGB ..... 495 
BMG 139" COON <. eeaeee tess 219 


APPLE PERIPHERALS 
& SOFTWARE 
VIDEX Videoterm ВОС 
wisoftswitch ...........s $209 
VIDEX Ultratarm ............ 279 
MICROSOFT 16K RAMcard,...69 
MICROSOFT 280 Softcard....245 
MICROSOFT Premium Pack ..479 
MICROSOFT Premium Softcard 
iPS. «ites ome —— 345 


KRAFT & TG Joystick ........ 45 
HAYES Mach ll Joystick....... 99 
PROMETHIUS 5% Height Drives195 
WIZARD IPI Parallel Interface . .75 
PROMETHIUS Versacard.....149 
EPS Keyboard ......... sees 289 
KENSINGTON Systemsaver....68 
COOL & TIME (fan, surge, clock)75 


KOALA Pad. ....... 02498 
PFS Filing System ......... ,.B1 
PFS Report ......... — à 
DBase ll..... мее dhe Р, 389 
Wordstar ........ MTS 
Home Accountant ......... SAVE 
Multiplan ............ „эк йӨз 
DB Master Version 4 ........ 249 
BH UII 1662. Е. 95 
Magic Window 11 ............ 109 
CREME E bn va ue ume rs rg 29 
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(continued from page 123) 

an outline; an outline need not be used for frame organiza- 
tion. When an outline is a structural device, symbols that 
represent one of the various sorts of data frames appear 
alongside each item. 


BUILDING RELATIONSHIPS 


Fred. a macro programming language that takes as its start- 
ing point the formula macros found in many spreadsheets, 
is close to the heart of Framework. Though the drop-down 
menus control major operations and the outline generator 
oversees structure, it is Fred that provides the tools for 
sophisticated maneuvers with frames and the data they 
contain. 

At its simplest level, Fred provides a wide-ranging assort- 
ment of commands for manipulating data within spreadsheet 
and database cells; Fred is used to build computation for- 
mulas. Fred also contains a large selection of commands for 
formatting and displaying data and chaining frames for 
output. 

At a more sophisticated level, Fred is capable of inter- 
preting variables whose names are created from the names 
and titles of units of data within the overall structure. This 
facility enables you to link things: one spreadsheet to another 
spreadsheet, a spreadsheet cell to a selection of database 
cells, or a database to a graphics chart. 

Just as frames can be inserted almost anywhere in the struc- 
ture, so too can Fred macros be attached to individual chunks 
of data, frames, frame labels, and the master outline. 
Everything in Framework revolves around the frame concept: 
a formula for a single spreadsheet cell can be blown out to 
a full frame of Fred programming. 

Finally, Fred can be used to create extensions of itself that 
can be stored as frames. Frequently repeated operations or 
complicated procedures can be reduced to one-word Fred 
macros. 


WORD PROCESSING 


The Framework word processor is used in much the same 
fashion as its database, spreadsheet, and graphics programs. 
You enter a Framework editing frame either directly from the 
desktop by creating an empty word frame from the Create 
menu at the top of the display, or in a more structured man- 
ner by building from an element in an outline frame. 
Word-processing style in Framework is tied ciosely to 
outline frames. While it is possible to work with documents 
as long as 32,000 characters, Framework encourages a writing 
practice that involves beginning a proposal, report, or arti- 
cle by creating a preliminary list of frame titles in an empty 
outline frame. In practice, this means that full-length 
documents are composed of shorter blocks of text linked 
together and displayed as a seamless whole on output. This 
may necessitate a period of adjustment for people who don't 
write from a working outline. Obviously, outline-based writing 
requires a more organized approach. a process that some 
are more comfortable with than others. 
The editor itself is relatively simple to master. Once inside 
a particular frame, the cursor appears as a bright rectangle 
overlaid by a flashing inverse-video cursor. To move the cur- 
(continued) 
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Sor, you use the cursor keypad in conjunction with the con- 
trol key. The cursor-pad arrows by themselves move the cur- 
sor a character or a line at a time in any direction. With the 
control key depressed, they move either a word left or right 
or a sentence backward or forward. The popular WordStar 
control-key sequences are not supported by Framework; 
however, the capability of the Fred language to make key- 
board macros should simplify redefining the command set. 

Cursor control also offers the capability to move a full 
screen either forward or backward within a frame and to 
move instantly to the beginning or the end of a document. 
Because Framework keeps all the information you are work- 
ing with in RAM (limited, of course, by the available memory 
of your system), text-editing operations take place very quick- 
ly; moving from the beginning to the end of a large docu- 
ment occurs virtually immediately. 

Framework uses three of the function keys on the left side 
of the keyboard to move and copy text either within or be- 
tween frames (it also is possible to move or copy entire 
frames from within an outline frame). Pressing the F6 func- 
tion key marks a text selection, F7 moves the block, and F8 
copies it to a new location as indicated by current cursor 
position. 

The outline frame acts as an on-line table of contents, en- 
abling you to scan quickly your "chapters" (smaller text 
fragments) while working within a document. It also lets you 
print a finished table-of-contents page with chapter numbers 
and corresponding page numbers for each separate frame. 

On a monochrome monitor, Framework's word processor 
does not produce true what-you-see-is-what-you-get output. 
However, given the restrictions of a character-based display. 
the program goes a long way toward permitting control over 
the appearance of text. On-screen formatting functions are 
accessed through a menu item at the top of the desktop 
called Words. You can select this menu at any time either 
by holding down a control key and the W key or, on the IBM 
PC keyboard. by using the Insert key in conjunction with the 
cursor keys. The Words menu lets you set a text block as nor- 
mal, boldface, underlined, or italicized. Because the char- 
acter-mapped display does not accurately display all of these 
fonts, Framework shows boldface text as highlighted on the 
screen. Both underlined and italicized text are shown as 
underlined. On a color monitor, boldface, italicized, and 
underlined text are all visible. 

To change the display of any block of text, you first select 
it by using the function keys to the left of the keyboard. Then 
you choose a new option from the Words menu. The Words 
menu also contains four text-alignment commands and 
separate commands for setting margins, paragraph indenta- 
tion, and tab spacing. You can align text as flush left, flush 
right, justified, and centered. 

In order to reformat all the paragraphs in a word frame, 
you first must move out of the individual frame to the frame- 
label level by pressing the gray + or – keys on the right-hand 
side of the PC's numeric keypad and then issue the command 
to change the format parameters. 

You can implement fancier printed output by using a special 
set of verbs from the Fred programming language. Language 
elements are put together in a formula, or program. for a 

(continued) 
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frame. As the language is generalized throughout Framework, 
you can apply it to a frame whether it is a database, spread- 
sheet, or word frame, and frames of different types can be 
output as a continuous report. 

The Fred printing verbs control the formatting of the final 
document and enable you to set margins, line spacing, 
headers, footers, and so on. They are essential text-oriented 
formula functions that are established while at the level of 
the frame label. These verbs affect only the printing of frame 
information; they do not affect the way a document appears 
on the screen. To insert a printing formula, you press the F2 
Edit Formula key and enter the printing verbs you need to 
produce the desired effect. Like other verbs in the Fred lan- 
guage, each printing verb begins with the @ symbol and is 
separated from others by commas. Because frames can be 
nested, formatting verbs attached to the highest level of a 
document affect the printing of every frame the document 
contains, Verbs in an individual frame border supersede those 
at the document level, but only for the specific frame with 
which they're associated. | 

The Framework editor or independent utility programs can 
read WordStar or ASCII (American National Standard Code 
for Information Interchange) files prepared with other 
word-processing programs into Framework frames. Docu- 
ments longer than the 32,000-character frame limit are split 
into succeeding frames; the initial frame is titled with the 
original filename, and subsequent frames are untitled. 


DATABASE MANAGEMENT 


The Framework database manager is based on a relational 
database model. It is not designed as a "heavy-duty" 
database, in the sense of Ashton-Tate’s dBASE II or IIl, to han- 
dle files of unlimited scope. In fact, designers at Forefront 
are careful to stress that the database is not meant to replace 
the dBASE series, both to avoid conflicts within the Ashton- 
Tate product line and because Framework databases are 
limited by RAM availability. Framework will be sold with 
special utilities that permit users to load in and filter aither 
dBASE or ASCII data files; you can use Framework as a tool 
to view sections of large databases prepared with other pro- 
grams and to incorporate that data into Framework reports. 

The developers have made an effort to retain a common 
a | user interface throughout the various Framework applica- 
Concurrent coi" an tions, and the database manager is no exception. For exam- 
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ple, you create a new database in Framework by opening an 
empty frame—the same way word-processing and spread- 
sheet frames are created. You select the Create menu and 
choose the number of columns (fields) and rows (records) 
your database will have. You then move to the Database 
menu to open a new database frame. The default number 
for records and fields is 14 each, but this can be changed 
from the Create menu at any time; however, because each 
Framework database file must reside entirely in memory. 
Forefront encourages users to start with database specifica- 
tions that are limited to the current number of records, The 
number of records in the database can then be increased 

during later data-entry sessions. 
What is the maximum number of records you can have in 
a given database? This depends largely on the total number 
(continued) 
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of database fields you're using and the amount of memory 
available in your computer. Let's assume you have a database 
composed of 10 records of 10 characters each. According 
to Forefront, its tests indicate it will be possible to create a 
2,000-record database (it is possible to get at least partially 
around this limit by writing macros using the Fred language). 
The benefits of keeping an entire database file in memory 
are obvious—Forefront claims that its database manager is 
capable of sorting 200 records per second. 

Àn empty database frame is divided into two horizontal 
windows. The bottom window is the table area, in which you 
can enter data, and the top window is a row in which you 
enter field labels (and define formulas). When creating a new 
Framework database, your first step is to declare field names 
and adjust field widths. You create fields by typing in the 
labels that name them and then pressing the Tab or Return 
key. You adjust fields by selecting a field, pressing the F4 Size 
key, and resizing the field with the left or right arrow key on 
the keypad. If you need to add new fields after the database 
has been created, it is only necessary for you to highlight 
the field you want the new one to follow, select the Column 
Add key from the Create menu, and press the Insert key. 
Modifications to the structure of a database do not destroy 
data. 

You navigate through a Framework database by using the 
cursor keys in conjunction with the contro! key. You can move 
to a field or record in any direction or jump to the first or 
last record of the database. Moving or copying information 
is possible either within a single database or between data- 
bases, word-processing frames, and spreadsheets. This pro- 
cedure is exactly the same as it would be for copying or mov- 
ing blocks of information elsewhere in Framework. 

Although the default mode of the Framework database 
manager is a "table" view, you also can select a "forms" view 
by pressing the F10 View key. This lets you display each field 
in your database as a separate frame within the larger 
database frame. You also can set up customized display forms 
using the F3 Drag key to relocate individual fields. 

To pull a particular record out of a Framework database. 
you use the Locate menu at the top of the screen. This menu 
enables you to search for a particular word, phrase, or value, 
as well as to perform sorts of a database. Sorts put records 
in ascending or descending alphabetical and numerical order. 
Multiple sorts require repeated sorts of individual fields. 

Possibly the most intriguing feature of the Framework 
database manager is the capability of defining database 
macros using the Fred language. You also can use formulas 
within individual databases, as well as for automatic calcula- 
tion of fields and the identification of records that meet par- 
ticular criteria. Formulas can be entered in a field, at the label 
of a field, or at the top label of a database. At the field level, 
a formula is referred to as a local formula, and the formula 
is calculated only for that field in a particular record. At the 
field-label level, a formula operates on an entire column in 
a database. For example, to automatically calculate a 12 per- 
cent commission for each record, you could enter the follow- 
ing formula in the label window of a database frame: 


@SET(COMMISSION, SALES * .12) 
(continued) 


20/20 Vision for $495. 


Quick and versatile, PC-EYE converts 
your IBM PC or PC/XT into a high- 
performance image processing sys- 
tem. It improves productivity through 
better communications. $495 for PC- 
EYE will allow you to capture any 
object that can be viewed with a 
standard EIA RS-170 compatible 
video camera. The image can then be 
displayed, stored, processed, printed, 


or remotely transmitted. High resolu- | 
tion and real-time display interaction ' 


allow simple adjustment of light, fo- 
cus, or object position for superb 
quality pictures. 


Adds computer picture 
power for... 


B Graphic Presentations 

B Personal Teleconferencing 

ш Document/Report Generation 
B Surveillance/Security 

Ш Measurement and Inspection 
@ Thermography 


Uses are so varied that 
Chorus offers software 
developers the chance to 
promote their products in | 
our PC-EYE Catalog. Spe- | 
cial awards will be given 
periodically for the soft- 
ware judged most unique 
or of greatest interest. 


Software makes it 
happen 


Utility software is in- 
cluded with menu driven 
support for various graph- 
ics adaptors and printers. 
This support includes in- | 
teractive control of image 
borders, white and black 
level, and image location 
within the borders. The | 
user can direct input to | 


"Trademark for CHORUS DATA SYSTEMS' family of video capture products. 


CHORUS 


main memory or the graphics adaptor 
memory; compare images; and store 
images or set-up parameters on disc. 


Software application packages soon to 
include PC-EYE support are: digital 
paint and drawing, slide generation, 
word processing, communications, and 
data base management. 


Compare our specifications: 


input Any EIA RS-170 (Monoch- 
rome or RGB) video source 


Spatial Resolution: Up to 640 x 512 
pixels 
Intensity Range: 2, 4, and 16 levels 
(or pseudo-colors) standard; 64 
levels optional 
Capture Speed: 

.33 seconds for a 640 x 400 x 16 
level image 

.1 second for a 320 x 200 x 4 level 
image 

.6 seconds for a 640 x 400 x 64 
level image 


Input Channels: Four 
, video plus external 
trigger 
1/0 Slots: 1 IBM PC or 
PC/XT compatible 
Get started with the 
CHORUS family of 
products 


We offer a selection of 
cameras, accessory 
kits, and compatible 
graphic adaptors. For 
our price/catalog and 
further details, write, 


or call 1-800 OCHORUS 
or 1-(603) 424-2900 


* The BEW pictures are (акеп with а 35mm 
SLA camera. The pectures were captured 
with an RCA TC 1005 video camera on an 
IBM XT and sent 10 the montor with a Tec- 
mar Graphics Master" graphics adapter in 

the 640 x 400 x 16 level mode via «(s com- 
posite output. 
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This i$ not a regular edition of BYTE. 
The BYTE GUIDE to the Apple Personal 
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Apple owners and users read BYTE 
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millions of dollars in micro products. And 
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64K 4 00 STATIC RAM 
51 9900 KIT ; 


NEW! 


LOW POWER! 
RAM OR EPROMI 


BLANK PC BOARD 
WITH DOCUMENTATION 


55 FEATURES: 


* Uses new 2K x 8 (ТММ 2016 or HM 6116) RAMs. 

* Fully supports IEEE 696 24 BIT Extended 
Addressing. 

E 64K draws only approximately 500 MA. 
* 200 NS RAMs are standard. (TOSHIBA makes 
TMM 2016s as fast as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 

* SUPPORTS PHANTOM (BOTH LOWER 32K 
AND ENTIRE BOARD). 

+ 2716 EPROMs may be installed in any of top 48K. 

* Any о! the top 8K (E000 Н AND ABOVE) may 
be disabled fo provide windows to eliminate 
any possible conilicis with your system monitor, 
disk controller, eic. 

* Perfect tor smali systems since BOTH RAM and 
EPROM тву co-exial оп the same bosrd. 

* BOARD may be partially populated as 56K. 


SUPPORT ICs + CAPS 
$17.50 


FULL SOCKET SET 
$14.50 


FULLY SUPPORTS THE 
NEW IEEE 696 S100 
STANDARD 
(AS PROPOSED) 


FOR 55K KIT $185 
ASSEMBLED AND 
TESTED ADD $50 


256K S-100 SOLID STATE DISK SIMULATOR! 
WE CALL THIS BOARD THE "LIGHT-SPEED-100" BECAUSE IT OFFERS 
AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE 
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE. 
FEATURES: 

* 256K on board. using + 5V 64K 
DRAMS. 

Uses new Intel 8203-1 LSI Memory 
Controller. 

Requires only 4 Dip Switch 
Selectable О Ports. 


та ES jum 
jets 

Up to 8 LS-100 boards can be run 
together for 2 Meg. of On Line Solid 
State Disk Storage. 

Provisions for Battery back-up. 
Sottware to mate the LS-100 to your 
CP/M* 2.2 DOS is supplied. 

The LS-100 provides an increase in 
speed of up to 7 to 10 times on Disk 
Intensive Soltware. 

Compare our price! You could pay 
up to 3 times as mucn for similar 
boards. 


$3490 


#LS-160 


* 


BLANK PCB 
(WITH CP/M* 2.2 
PATCHES AND INSTALL 
PROGRAM ON DISKETTE) 


$6995 


THE NEW ZRT-80 
CRT TERMINAL BOARD! 


A LOW COST 2-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCII KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKE A 
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR 
WITH A MODEM FOR USE WITH ANY OF THE PHONE-LINE COMPUTER 
SERVICES. 

FEATURES: 

* Uses a Z80A and 6845 CRT 


Controller tor powertul video 

capabilitles. 

RS232 at 16 BAUD Rates from 75 

10 19,200. 

24 x BO standard formal (60 Hz). 
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Uses N.S. INS 8250 BAUD Rate 
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3 Terminal Emulation Modes which 

are Dip Switch selectable. These 
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H-19, and the Beehive. 

Composite or Split Video. 

Any potarity of video or sync. 

Inverse Video Capability. 

Small Size: 6.5 x 9 Inches. 

, Upper & lower сазе with descenders. 

' 7 x 9 Character Mairix. 

Requires Par. ASCII keyboard. 

SOURCE OISK! $4 2995 (COMPLETE KIT, 

(CP/M COMPATIBLE) # ZRT-80 OK VIDEO RAM) 


Digital Research Computers 


P. O. BOX 461565 • GARLAND, TEXAS 75046 • (214) 271-3538 


BLANK PCB WITH 2716 
CHAR. ROM, 2732 MON. ROM 
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SOURCE DISKETTE - ADD $10. 
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SET OF 2 CRYSTALS - ADD $7.50 


WITH 8 IN. 


TERMS: Add $3.00 postage. We pay balance. Orders under 
$15 add 75€ handling. No C.O.D. We accept Visa and Master- 
Card. Texas Res. add 5% Tax. Foreign orders (except Canada) 
add 20% P & H. Orders over $50 add 85€ for insurance. 
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Runs on 8080 or 280 $100 machines. 


(FULL 256K KIT) 


PREVIEW: FRAMEWORK 


Assuming that both Commission and Sales columns exist, 
this formula causes the appropriate commission amount to 
be automatically entered in every record. If this seems to 
be quite similar to the way in which formulas are used in 
spreadsheet operations, the coincidence is intentional. 

Formulas entered at the level of the frame border of a par- 
ticular database are called filter formulas. They cause the 
frame to hide all records that fail to meet a particular criterion; 
it is later possible to restore hidden records. You also can 
employ filter formulas to delete or move specific datasets 
from a database. 


THE SPREADSHEET ENVIRONMENT 


Within Framework, a full-featured spreadsheet environment 
is two keystrokes away. That's all it takes to create a spread- 
sheet frame that also can share data with database and graph 
frames and be positioned within an outline. 

As with database frames, you initially determine the size 
of each spreadsheet by specifying the number of rows and 
columns desired. You can add or delete rows and columns 
freely as the model develops. Because spreadsheet size is 
dependent on available memory. this feature enables you 
to minimize the memory used by each spreadsheet. 

Like other frames created within Framework, a spreadsheet 
frame can be labeled, stretched, moved, copied, saved, put 
away, included in an outline, zoomed to a full view, and other- 
wise manipulated on the desktop. You do this with the same 
function keys, special keys, and menus common to all frames 
on the desktop. 

Once inside the spreadsheet frame, the same keys are again 
used to manipulate spreadsheet cells and data. For exam- 
ple, the Size function key used to stretch frames and database 
fields is used to dynamically stretch column widths to suit 
your needs. The Select function key used to highlight words 
and paragraphs for moving and copying in the word- 
processing environment is used to highlight ranges of spread- 
sheet cells for manipulation. The same menu items used to 
format text in the word processor can be used to create 
underlining, italics, and boldface within a spreadsheet. You 
can print spreadsheets using the common print option within 
the master set of menus. The sorting of whole or partial col- 
umns of data, and even the word-processing search-and- 
replace functions, operate within the spreadsheet environ- 
ment. Search-and-replace also can be used to edit formulas. 

You letter columns and number rows as in conventional 
spreadsheets. Formulas can be developed using these stan- 
dard alphanumeric cell references or by using row and col- 
umn labels. For example. say you were to place column 
headings in the toprnost row of a spreadsheet as January 
through December and row headings in the leftmost column 
as Revenue, Expense, and Net. After entering revenue and 
expense figures for the various months, you could then 
reference January revenue in a formula as +January.Revenue. 
You even can use cursor pointing to construct formulas and 
have the row/column name references appear as you point 
to various cells. 

You can tie spreadsheets to other spreadsheets or 
databases quite freely, eliminating the need to construct 
massive grids merely in order to link variables. The 

[continued] 
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At IBM, we've been working to help your busi- 
ness keep up with its computer needs. 

Thats why we developed our innovative line of 
IBM Personal Computer Furniture. You'll find work 
stations, tables and chairs that are custom-designed to 
accommodate Personal Computers, as well as the 
people who use them. 

And best of all, vou'll find IBM's PC Furniture 
available in a variety of prices designed to accommo- 
date your budget. 

The IBM Synergetix® PC Work Station (pic- 
tured in pearl white) provides a convenient and com- 
pact workspace for the Personal Computer. In 
addition, it's completely mobile, so you can move it 
from office to office. But most important, the entire 
unit closes and locks, so you can secure and protect 
your system. 
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The IBM PC Table (pictured in walnut) is a sta- 
tionary unit thats economically priced. It has the 
same durable construction as our PC Work Station, 
along with some basic security features. What's more, 
its also perfect for the IBM PCjr 

The IBM PC Chair boasts a price tag you don't have 
tosit down for. This ergonomically engineered seating 
comes equipped with fingertip adjustments and features 
a contoured backrest for greater comfort and support. 

You'll find our IBM PC Furniture in a variety of 
attractive colors at your IBM Product Center. The 
IBM PC Work Station is also available at partici- 
pating retailers. To find out the location nearest 
you or to order by phone, call /BM Direct toll free at 


1 800 IBM-2468, ext. 104. 


IBM Personal Computer Furniture. Its designed 


with you and your PC in mind. 
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PREVIEW: FRAMEWORK 


Framework philosophy holds that giant spreadsheets are rare- 
ly used; most output fits onto 8- by 11-inch sheets of paper 
and, by extension, can be held in a single frame. 

Lets say you labeled the spreadsheet frame (in the 
preceding example) Income. The label you give to a spread- 
sheet frame serves as a pathway into that frame. If you were 
in another spreadsheet on the desktop and wanted to bring 
in the January revenue figure described above, you would 
simply enter the formula +I[ncome.January.Revenue. To bring 
in the total of a column of figures in the Amount field of a 
database frame labeled Clients, you would enter the formula 
@SUMiClients.Amount). It's that easy. You can even jump in 
and out of different frames while pointing to variables to con- 
struct your formula. 

In the process of developing formulas. you can zoom the 
formula to full-screen size for a clear view. Comments can 
be placed in formulas using semicolons. If you were to begin 
along formula and start to get confused. pressing the Zoom 
function key would give you a full-screen view of your for- 
mula, whereupon you could place comments within the for- 
mula and further develop it over several lines. A single for- 
mula, therefore, can be a rather sophisticated data- 
manipulation program—a very powerful feature. 

Absolute and relative references are considered when for- 
mulas are copied. You denote an absolute reference by 
prefacing either the row number or column letter or both 
with a $. Using the # places the results of the computation 
of the formula into the cell and then removes the formula. 

Framework spreadsheets are certainly not lacking in built- 
in functions. All of the standard functions (@ functions) 
available in the best spreadsheets on the market are present 
in Framework. Not only is there an Internal Rate of Return 
(@IRR) function, but a Modified Internal Rate of Return 
(GMIRR) as well. @MIRR uses a combination of safe and risk 
interest rates to more realistically calculate return when 
negative cash flows are involved. 

Date and time functions include @TODAY and @DIFFDATE 
functions and a variety of date formats. Financial functions 
include future, present, and net present value in addition to 
return and loan amortization functions. All the logical Boolean 
operators are available, including error-checking functions. 
The full complement of standard arithmetic and trigonometric 
functions includes ceiling, floor. and random-number genera- 
tion. Standard statistical functions are also included. 

Strings can be freely used in formulas as long as you 
enclose them in double quotes. For example, you might want 
to say 


&iF(anuary.Income > $80,000, 
"Thank you very much", "More please") 


You are not restricted to a specific small number of characters, 
and you can use spaces in the text string. A variety of built- 
in string functions also are provided for converting text to 
values and vice versa. You can concatenate values to other 
labels. Best of all. you can develop your own @ functions, 
which you can then freely use in formula development. 
Once your own functions and templates have been im- 
plemented, you can serialize them with a special utility; this 
means that only the copy of Framework you used to pro- 
duce them can be employed to examine or edit the formulas 
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in them. Cells can be protected as with conventional spread- 
sheets. After protection, you can use a Blank command to 
remove all data from a template so you can store it empty 
for later use. 

Macro command files can be developed within the spread- 
sheet environment to control complex procedures, and they 
can be loaded each time you wish to use them. These com- 
mand files can be associated with single-letter mnemonics 
preceded by the Alt key; Alt-keystrokes then execute a whole 
series of commands, relieving you of having to enter them 
one at a time from the keyboard. 


BUSINESS GRAPHICS 


Graphing data from a spreadsheet or database can take less 
time than rebooting your computer. The easiest way is to use 
the Select function key to highlight the range of data you want 
to graph. Then simply choose the Graph menu option and 
tell Framework to draw by pressing the Return key a couple 
of times. A graph frame is created automatically with your 
eraph displayed inside. Scaling is calculated, and the column 
headings placed in Row | of your source are used as period 
labels. Of course, you can polish up the graph. but a quick- 
and-dirty preview is close at hand. 

Once a graph has been derived from a particular spread- 
sheet or database and you want the graph to be recalculated 
as you edit your source data, simply enter the name of the 
graph frame in the lower right-hand corner of the source 
frame. 

On the IBM PC's color monitor, Framework dispiays the 
desktop in black-and-white, high-resolution mode; when 
graphics frames appear scaled down on the desktop, they 
also appear in those two colors. If you zoom in to a full-screen 
display, however, you can view your graph in four colors. On 
monochrome monitors, the different colors are indicated with 
different textures and shading. 


PuTTING IT ALL TOGETHER 


There's a lot to Framework, and the diversity of its capacity 
might make learning to operate it seem like a major under- 
taking. However, the common command structure and the 
similarity of procedures from one application to another 
should cut down on the learning curve significantly. 

This is the first time that outline processing has been 
brought into integrated business software as a major organiz- 
ing feature. It is unfamiliar and not necessarily suited to the 
working styles that the software marketplace has caused 
many users to adopt; in that sense, it marks a radical break 
with the past. Rather than letting you continue with old habits, 
outline processing may force you to think about your work 
in an entirely new way. This may mark a change as striking 
as the one brought about by the introduction of the first com- 
puterized spreadsheets. 

Framework offers an important pathway into outline pro- 
cessing that may make the transition easier. The outline struc- 
ture need not be called into play until its required. 
Framework's application elements are strong enough stand- 
ing alone to be used independently. You don't have to use 
the outlines to accomplish real work—you can sneak up on 
them bit by bit as you go about your tasks. When you're ready 
for the full power of outline processing, it's waiting for you. a 
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Ever since radio grew into electronics, the illustrated 
Heathkit Catalog has been a guide to new and exciting elêc- 
tronic kit products for people like you to build. Enjoy. Learn 
from. And save money. 

The Heathkit Catalog is now even better. The ALL NEW 
full-color catalog features more than 450 different products in 
electronics, computers and other state-of-art technology. Page 
after page is devoted to new and exciting products for your 
home, hobby and business. 

If you don't have the latest Heathkit Catalog, you're missing 
something great! Now's your chance to get involved in 
American Technology firsthand. Your free ALL NEW Heathkit 
Catalog is waiting for you. 


Fill out and return the attached Catalog V. 
request card today! Or use reader service 
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[continued from page 126) 

is now "X/' On the 6502 (and on the 
65816 in its 6502 emulation), X indi- 
cates a BRK (Break) instruction. A soft- 
ware interrupt, it transfers control to the 
same routine as does the hardware in- 
terrupt, IRQ (masked by flag "1"). When 
not emulating a 6502, the 65816 adds 
a separate vector (see figure 2) that de- 
fines the software interrupt routine's 
location. This vector relieves the routine 
from having to determine which type of 
interrupt invoked it. 

The new "M" flag, as well as X, is used 
when the 65816 is not emulating a 
6502. They both determine whether 
operations treat the accumulator and 
index registers as 8- or 16-bit entities. 
The M flag, when set to "1;' indicates 
that the accumulator is to be treated as 
ап 8-bit register; when set їо 0, the ac- 
cumulator is 16 bits long. The X flag has 
the same effect on the index (X and Y) 
registers. 

The added "E" flag determines 
whether the 65816 emulates a 6502 or 
acts as a 16-bit processor. Since the 
status register is defined as having only 
8 bits, the E flag is conceptually an ex- 
tension of the C Flag. While E cannot be 
directly tested, set, or cleared, XCE (ex- 
change C and E flags) permits swapping 
with the C flag, which can. 

The additional 16-bit register, called 
the "direct register, determines place- 
ment of the "direct page" in bank zero. 
As on the 6502, one special page in 
memory is designated for the most fre- 
quently used or most time-critical por- 
tions of a program. Because the address 
within this page can be completely 
specified in a single byte, instructions 
can be shorter. This arrangement results 
in smaller programs. and, since the pro- 
cessor fetches one less byte per instruc- 
tion, execution is faster. On the 6502, 
the direct page (also called "zero page") 
resides permanently at the beginning of 
memory: that is, the high-order byte of 
the address is O. On the 65816, the 
direct page can appear anywhere in 
bank zero, even across normal page 
boundaries. This feature permits more 
flexibility in context switching and shar- 
ing of data between subroutines or co- 
routines. Also notable, if the low-order 
byte of the direct register (DL) is non- 
zero, the 65816 needs an extra cycle for 
every instruction that has any form of 
direct page addressing. The additional 
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cycle is used to add DL to an offset. If 
DL is zero, the 65816 has special cir- 
cuitry to skip that cycle. Except in spe- 
cial cases, therefore, the direct page 
should begin on a page boundary. The 
direct register can be accessed by trans- 
ferring data to or from either the C ac- 
cumulator or the stack. 

The two new 8-bit bank registers give 
the 65816 its ability to access a full 16 
megabytes of memory. As shown in 
figure 1, the program bank register 
(PBR) is an extension of the program 
counter. A program can read the reg- 
ister's contents only after pushing them 
onto the stack and then loading them 
into another processor register. PBR is 
modified by "long" forms of the jump 
and jump-to-subroutine instructions. Al- 
though its contents can be pushed onto 
the stack, PBR cannot be loaded except 
when it is also loading the program 
counter. If PBR were ever loaded inde- 
pendently, the next instruction after the 
one that loaded it would be fetched 
from the “following” location—but in a 
different bank. This unfamiliar instruc- 
tion, in turn, would most likely lead the 
processor off into never-never land. 

in some addressing modes, such as 
direct page addressing, the data bank 
registers explicitly specify the bank 
number, In any case, where the bank 
number is not laid down precisely, the 
data bank registers assign one. Strictly 
speaking, they are not extensions of the 
index registers, except in the sense that 
they help form those addresses that use 
the indexed addressing modes. The 
data bank registers are accessed 
through the stack and can be modified 
by the block move instructions de- 
scribed next. 


NEW INSTRUCTIONS 


In "The CMOS 6502" (December 1983 
BYTE, page 443), | pointed out that the 
newer version added a number of in- 
structions to those of the NMOS (nega- 
tive-channel metal-oxide semiconduc- 
tor) 6502. Those instructions filled gaps 
in the instruction set and rounded it out 
for the 6502. 

The 65816 goes a step further by add- 
ing some nice-to-have instructions plus 
some others needed for the change to 
16 bits and the addition of new regis- 
ters. The op (operation) codes corres- 
ponding to hexadecimal codes 7x and 
Fx ("set and reset individual bits in page 


zero" and "branch if bit set or reset in 
page zero") are present only on the 
Rockwell version of the 65C02. Western 
Design Center, the designer of both the 
65С02 and the 65816, does not specify 
them. On the 65816, Western reserves 
the 7x and Fx equivalents for "long" ad- 
dressing modes of existing instructions. 
A description of the long addressing 
modes follows. 

Figure 3 shows the complete instruc- 
tion set of the 65816. The hexadecimal 
code for each op code is given by the 
digit at the left end of the row (most sig- 
nificant digit) and the digit at the top of 
the column (least significant digit). The 
op-code mnemonic is three capital let- 
ters, followed by the addressing mode 
in lowercase. The number at the lower 
left of each box gives the number of 
bytes for the op code plus its operand(s) 
(address or data). In the case of the im- 
mediate addressing mode with 16-bit 
data, one additional byte is required. 
The number in the lower right of each 
box gives the basic number of clock 
cycles required for the instruction. 

Additional cycles are required for a 
variety of cases, since this figure is 
merely the number of cycles for execut- 
ing that instruction in the fastest case. 
For example, add one cycle for instruc- 
tions using the direct register for part 
of an address if DL is not zero; add a 
cycle for read or write operations using 
16-bit data; add two cycles for read- 
modify-write instructions, such as shifts, 
using 16-bit data; add one cycle for 
branch instructions (including BRA) 
when the branch is taken, and another 
if the branch crosses page boundaries 
in the 6502 emulation mode: add one 
cycle for indexed addressing modes 
where the indexing causes a page boun- 
dary crossing; and add one cycle for 
REP or SEP (reset or set status register 
flags) instructions using the immediate 
addressing mode. 

The NMOS 6502 allows several types 
of conditional program branches but 
does not include an unconditional form. 
Since this is the only type of position- 
independent program transfer on the 
6502, some programs use a sequence 
such as SEC. BCS (set the carry flag, 
branch if carry set, respectively} to 
achieve an unconditional branch. The 
65816 instruction BRA (branch relative 
always) fills this gap in the instruction 

(continued) 
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‘Table 4. W65SC616 Microprocessor Op Code Matrix 
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Figure 3: The 65816 instruction set with hexadecimal equivalents, mnemonics. addressing-mode number of bytes for the ор code and 
operand, and the basic number of clock cycles required for the instruction, 


set. Not only is BRA position indepen- 
dent, it requires 1 less byte than the 
alternative JMP (unconditional jump) in- 
struction. It is limited to destinations 
within 126 bytes before and 129 bytes 
after the branch instruction, but this 
range is frequently wide enough for 
loops within a program. 

Because the 6502 has a limited num- 
ber of registers, the index registers are 
frequently turned to general-purpose 
uses, Since there are no instructions to 
directly transfer data between index 
registers and the stack or between each 
other, the accumulator sometimes is 
used to mediate transfers. The se- 
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quence PHA (push the A register on the 
stack), TXA (transfer the contents of the 
X register to A), PHA, TYA (transfer the 
contents of Y to Aj, PHA is common in 
subroutines that must preserve all pro- 
cessor registers for the calling routine. 
The sequence for restoring the registers 
is equally clumsy. Also, the data in the 
A register is destroyed, and it is tricky 
for the subroutine to recover this data 
from the stack without destroying data 
for the index registers. The 65816 adds 
the instructions PHX, PHY (push index 
registers to stack), PLX, PLY (pull index 
registers from stack), TXY, and TYX 
(transfer X to Y and Y to X, respective- 


ly). This sequence lets a subroutine save 
just those registers it needs to use and 
restore, or save them in a different se- 
quence on the stack so that the data is 
available later in the correct sequence. 
The 6502 has found applications both 
in general-purpose systems and in spe- 
cial applications, such as printer con- 
trollers. Most general-purpose applica- 
tions don't often need the ability to set 
or reset specific bits of memory or in- 
put/output ports. Such dedicated appli- 
cations as printer or appliance con- 
trollers, on the other hand, frequently 
rely heavily on this ability. 
Multiple-processor systems need the 


ability to set and clear semaphores to 
arbitrate the use of resources such as 
memory and peripherals. Furthermore, 
they must be able to do it in such a way 
as to change a bit and then have access 
to its previous state. The requirement is 
made even more demanding by the 
stipulation that no other processor can 
also get to the semaphore during such 
access. The TRB (test and reset bits) and 
TSB [test and set bits) instructions pro- 
vide this capability. Bit 7 of the ad- 
dressed memory location is copied to 
the C flag, and bit 6 is transferred to the 
V flag. TRB then computes the logical 
AND of the memory data and the in- 
verse of the accumulator data, while 
TSB computes the logical OR of the 
memory data and the accumulator. 
Either instruction then stores the result 
back in the memory location and sets 
the Z flag to indicate whether or not the 
result was 0. The effect is to set or clear 
. the bits corresponding to "1" bits in the 
accumulator, while loading the N and 
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V flags with the previous state of bits 
6 and 7 of memory. Two similar instruc- 
tions, REP and SEP. use a byte of im- 
mediate data to determine which status 
register bits to change. Using immediate 
data is more economical than adding 
distinct instructions for controlling each 
such bit. There is still no instruction for 
complementing any of the flags. 

Eight new instructions permit new 
types of stack accesses. Five of the eight 
transfer registers to and from the stack: 
PHB and PLB for the data bank register. 
PHD and PLD for the direct register, and 
PHK for the program bank register. 
Again. there is no instruction to pull just 
the program bank register from the 
stack. 

The three other new stack instructions 
permit pushing computed data onto the 
Stack and then later pulling it back into 
one of the processor registers or ac- 
cessing it through new stackrelative ad- 
dressing modes. The simplest of the 
three is PEA (push effective absolute 


U S C Proudly introduces Our New 


address). This instruction pushes the 
third byte and second byte of the in- 
struction, in that order, onto the stack. 
The name implies that the instruction is 
meant to be used to pass a data block's 
address to a subroutine. However, it 
might also be used to pass any fixed 
16-bit data. The effect is the same as 
loading the accumulator with 16-bit data 
and then pushing the accumulator to 
the stack, except that data in the ac- 
cumulator is left intact and PEA ex- 
ecutes faster. 

The PEI (push effective indirect ad- 
dress) instruction is only slightly more 
complex than the PEA instruction. The 
second byte of the instruction is used 
as an offset into the direct page 
(pointed to by the direct register), and 
the two bytes of data at that and the 
next-higher memory location are 
pushed onto the stack. The effect is to 
save the contents of two memory loca- 
tions in the direct page. just as if they 

(continued) 
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made up a 16-bit processor register. 

PER (push effective program-counter- 
relative address) passes the address of 
a data block to a subroutine. The data 
is then stored within the calling routine, 
and the address is given as an offset 
from the PER instruction's location. The 
calling: routine treats the second and 
third bytes of the instruction as a 16-bit 
quantity and adds them to the program 
counter. The 16-bit result is the data to 
be pushed on the stack. PEA and PER 
both pass data stored in the calling 
routine's code. While PEA can be used 
to pass a single 16-bit quantity to a sub- 
routine, PER passes the address of a 
whole block of data. 

Since the 65816 has several more in- 
ternal registers than the 6502, it needs 
some new instructions for transferring 
data inside itself. Transfers between the 
X and Y index registers were covered 
above. The TCD (transfer accumulator 
C to the direct register] and TDC (trans- 
fer D to C) instructions provide the only 
way to set or read the direct register 
without using the stack. The 65816's TCS 
(transfer accumulator C to stack pointer) 
and TSC (transfer S to C) instructions 
ease the 6502's bottleneck of being 
able to access the stack pointer only 
through the X register. XBA (exchange 
B and A) lets you flip-flop the upper and 
lower 8-bit halves of the accumulator to 
help it handle mixed 8- and 16-bit data. 
The Z and N flags are set during the ex- 
change to indicate the new status of the 
accumulator. The XCE (exchange carry 
flag with emulation flag) is needed be- 
cause the emulation (E) flag does not 
actually belong to the status register 
proper. 

The RTL (return from subroutine— 
long) instruction is needed because a 
new absolute long addressing mode has 
been applied to the [SR (jump to sub- 
routine] instruction. In addition to re- 
storing the program counter, RTL also 
restores the program bank register from 
the stack. In keeping with the conven- 
tion that higher-order bytes appear 
higher in memory, RTL pushes the pro- 
gram bank register before and pulls it 
after the normal program counter. RTI 
{return from interrupt) is always treated 
by the program as a long return, since 
interrupts. by their very nature, must 
specify the full address of the interrupt 
routine, possibly changing the program 
bank register in the process. 
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Several new instructions deal with 
control of the system bus and clocks. 
The COP (coprocessor) instruction sup- 
ports coprocessors and acts like a soft- 
ware interrupt, except with its own vec- 
tor. The STP (stop the clock) instruction 
stops the system clock with the phase 
two clock high. This state can be re- 
leased only by a reset, which then func- 
tions as a high-priority interrupt, with 
the stack set up correctly for the RTI in- 
struction to resume processing with the 
instruction following the STP instruction. 
The WAI (wait for interrupt) instruction 
stops execution and waits for either the 
maskable or nonmaskable interrupt 
(IRO or NMIJ. One additional code 
(WDM) is defined as a no-operation in- 
struction, but it is reserved for future 
use. The mnemonic comes from the de- 
sign engineer's initials. 

The new blockmove instructions, 
MVP and MVN, are reminiscent of the 
block moves of the Z80 processor, ex- 
cept that they can be used to move a 
block of memory anywhere within the 
full 16-megabyte address space. MVP 
(move preceding) is meant to move data 
higher in memory. The move starts at 
the top end of the block and proceeds 
downward. This procedure avoids over- 
writing data that has yet to be moved 
in cases where the old and new block 
locations overlap. 

MVN (move next) is similarly intended 
for moving data. In this case, however, 
data is moved to a position that is lower 


in memory, starting at the low end of ` 


the block and working upward through 
it. The second byte of the instruction 
gives the bank address of the destina- 
tion memory area and the third byte 
gives the bank address of the old loca- 
tion in memory. The X register contains 
the low-order 16 bits of the first byte's 
current address. The Y register contains 
the low-order 16 bits of the new ad- 
dress, The C accumulator contains the 
number of to-be-moved bytes minus 
one. Each byte moved requires seven 
clock cycles, and the move can be in- 
terrupted and resumed through the nor- 
mal interrupt mechanisms. After com- 
pletion, the data bank register contains 
the destination memory area's bank ad- 
dress. This is an important considera- 
tion since the program will normally 
need to operate on the data after mov- 
ing it. The X and Y registers are in- 
cremented or decremented as the move 


proceeds. As a result, the Y register will 
hold the 16 low-order address bits of 
the next byte beyond (above or beiow) 
the new area. The A register contains 
hexadecimal FFFF The 65816 boasts 
versions suitable for clock rates from 1 
to 10 MHz. This capacity allows a sys- 
tem using the slowest clock to move a 
complete 64K-byte data block (charac- 
ters to a very high resolution memory- 
mapped video display, for example) in 
just under half a second. With a 10-MHz 
clock, the same transfer would take 
somewhat less time than a complete 
screen refresh (standard monitor with 
interlaced scanning). 


ADDRESSING MODES 


The 65816 includes all the addressing 
modes of the standard 6502 plus a 
number of new ones. The existing ad- 
dressing modes were extended to allow 
for 24-bit addresses and ló-bit data 
where appropriate. Internal operations 
employing implied addresses take the 
data width corresponding to the speci- 
fic registers being used. Most of the 
6502 addressing modes now have sepa- 
rate long addressing modes, allowing 
them to use-either а 16-bit address 
within the bank specified by the data 
bank pointer or a 24-bit address within 
the full 16-megabyte address space. 

The immediate mode of the 6502 as- 
sumes that one of the operands is an 
8-bit quantity stored immediately after 
the op code. For operations on 16-bit 
registers, the 65816 lets you store 16-bit 
data in the two bytes following the 
operation. 

The addressing modes—absolute, in- 
direct indexed, and absolute indexed 
with X (but not Y)—have new long forms 
as well as standard forms. Their stan- 
dard addressing modes specify the low- 
order 16 bits of the address; the high- 
order 8 bits come from the data bank 
register. The zero page designation on 
certain modes has been replaced by 
direct page. The change is consistent 
with this special page's new mobility as 
granted by the direct register but leads 
to such double-talk as "direct indirect 
indexed" for an addressing mode 
description. To translate, keep in mind 
that "direct" always refers to the direct 
register or page. "indirect" refers to the 
memory location(s) holding a further 
address rather than data, and "indexed" 
means adding an index register to the 


address formed up to that point. Also, 
the name of the addressing mode 
describes, from left to right. the order 
in which the operations are performed. 
Thus, the example "direct indirect 
indexed" means that the instruction's 
operand specifies a direct-page location 
idirect], which contains only an address 
(indirect), and to which the Y register is 
added (indexed). Adding the Y register 
forms the data's final address for that 
particular instruction. Other addressing 
modes use these terms in different se- 
quences and in combination with other, 
more self-explanatory terms. For all 
cases, the same general idea holds. 
The branch, jump, and jump-to-sub- 
routine instructions each retain their old 
6502 addressing modes. The jump and 
jump-to-subroutine instructions also 
have new long addressing modes that 
load both the program counter and the 
program bank register with new values. 
In addition, both jump and jump-to-sub- 
routine have new indexed addressing 
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modes that use the X register as the 
index of a subroutine address table. The 
unconditional branch instruction's long 
addressing mode specifies a 16-bit dis- 
placement from the current location. 
This displacement can be positive or 
negative and wraps around within the 
current program bank. Conditional 
branches have no analogous long ad- 
dressing mode. 

Expanded stack addressing modes 
complement the new stack manipula- 
tion instructions. With parameters 
passed to it on the stack, a subroutine 
can read or modify them as easily as it 
can access those parameters stored in 
a fixed block of memory. It can pop or 
push parameters as before and can also 
access them without moving the stack 
pointer. All it has to do is specify a 
displacement ranging from O to 255 
bytes above the stack pointer. Using the 
“stack relative indexed’ addressing 
mode, a subroutine can use a stack 
parameter as the table address to be in- 
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dexed by the Y index register. Since the 
stack pointer can now be transferred 
directly to or from the accumulator, a 
simple arithmetic operation can allocate 
or delete large stack areas. Combined 
with the long relative branch. the new 
stackaddressing modes herald the 
6502 familys move toward position- 
independent, reentrant, and even recur- 
sive routines. 

With its enhanced instruction set, new 
addressing modes. expanded interrupt 
handling, and 24-megabyte address 
space, the 65816 enters the 16-bit arena 
on equal footing with the 8086 and 
68000. Its one handicap is its lateness, 
but that might be offset by the familiar, 
compact, and powerful 6502 instruction 
set that it brings along. Next month | will 
show you some hardware enhance- 
ments that ease the system designer's 
burden when using this 6502 cousin in 
boxes ranging from dedicated con- 
trollers to multiuser, multiprocessor 
systems. Ш 
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“It took a dedicated h*c “The result is new 
team to create what the ^" Y "LA ` Symphony" software. 
business community term- WM | '4 W3. “We believe Symphony is 
ed ‘an overnight success: О the most comprehensive, all-in- 
But that’s just what 1-2-3™ one software system ever devel- 
software became. oped. It combines word 

“When people discov- processing, spreadsheet, com- 
ered the incredible speed munications, database, graphics, 
and power of 1-2-3, they F and a powerful command lan- 
made it the number one PC ~ guage. And like 1-2-3, Symphony 
business software in the world. isan ideal program even ue irst 

“Naturally this success gave us time users. 
confidence, but it didn't make us compla- Ж “You asked for an encore, we 
cent. So even as the applause for 1-2-3 con- gave you Symphony.” 
tinued, we were working to give the To find out more about 1-2-3 
business community an encore. and new Symphony software—and 

“We realized 1-2-3 was an which is best for you—visit your 
analytical tool that solved many Tb nearby computer dealer. 
people's business needs. But we ) | 
also talked to people with dif- К. Вб 
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ferent requirements. > f | | | А 
“We listened and we „> | SED One great idea 
learned. P". ү ; р after another.” 


Symphony, 1-2-3 and Lotus are trademarks of Lotus Development Corp. 
Circle 184 on inquiry card. AUGUST 1984 • BYTE 391 


(continued from page 130) 

Is there a simple way to test the as- 
sembled system to verify that the com- 
ponents were not defective or damaged 
during system assembly? 

By the way, Radio Shack (Canada) in- 
forms me that the 273-100 has been dis- 
continued and will not be available after 
current inventories have been ex- 
hausted. Can you suggest an alternate 
unit? 

Thanks very much. Your articles are 
one of the main reasons 1 don't like to 
miss an issue of BYTE. 

TERRY ]. DEVEAU 
Armdale, Nova Scotia, Canada 


Three MOVs are required to protect 
against common-mode transients as 
well as differential-mode_ transients. 
Common-mode transients occur from 
either side of the line to ground; dif- 
ferential-mode transients occur across 
the line. MOVs аге cheap—use three! 

A line filter. like other filters, has a 
characteristic impedance. Placing two in 
parallel will half the input and output 
impedances and reduce the effective- 
ness of the filter. It would be better to 
split the outlets into two groups and 
feed each half with a 5-A filter. 

There is no simple way to test the 
MOVs after assembly. They fail in a 
short-circuit mode, so an ohmmeter 
check might turn up a defective unit. 
Visual checks in service (similar to a 
fuse) will reveal a unit that has absorbed 
too much energy. 

Several companies manufacture 
power-line filters that are suitable for 
your applications. They include type 
5VKi or 5VK3 from Corcom inc., 1600 
Winchester Rd., Libertyville IL 60048, 
(312) 680-7400; type APF51IL from Cor- 
neli-Dubilier Electronics, 150 Avenue L, 
Newark, N] 07105, (201) 589-7500; type 
O5DBAG5 from Delta Electronic indus- 
try USA, 1355 Yosemite Way, Hayward, 
CA 94545, (415) 785-5231; and type 
600А 5 from Potter Company, РОВ 337, 
Wesson, MS 39191, (60!) 643-2215. 
These filters are equivalent to the Radio 
Shack 273-100.—Steve 


| NEED AN MOV 


Dear Steve, 
Help! I've gone to five Radio Shack 
stores to try to buy a VI30LAIOA MOV 
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to build your power strip. | couldn't find 
this part. All they had was the V8AZI 
MOV. 

What should | do? Can something else 
be substituted? Thank you for any infor- 
mation. 

GERALD CARON 
Berkley, MA 


Radio Shack still seils the V130LA10A 
MOV transient protectors (part number 
276-570) but could not anticipate the 
demand caused by my article. In fact, 
1 was surprised by the number of letters 
1 received on this subject. It's nice to 
know so many are interested in power- 
line protection. 

1 chose the Radio Shack MOVs be- 
cause they were easily obtainable, but 
there are several other sources. The 
VI30LAIOA is manufactured by General 
Electric and should be available from a 
local GE distributor or electronics-parts 
supply house. In addition, Panasonic 
and General Instrument manufacture 
similar units. The equivalent Panasonic 
part, number ERZ-CI4DK201I, is avail- 
able as part number P7063 from Digi- 
Key Corporation, Highway 32 South, 
POB 677, Thief River Falls, MN 56701, 
(800) 346-5144. The General Instrument 
equivalent, part number SI4K130, is 
available from Active Electronics, POB 
8000, Westborough, MA 01581, (800) 
343-0874. 

The V8AZI MOV is designed for 5-V 
DC circuits; the VIZ0LAIOA is designed 
for 130¥ AC circuits.—Steve 


WRONG FREQUENCIES 
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Dear Steve, 

] just purchased the ECM-103 modem 
kit. Following an expensive confronta- 
tion with the customs department, | set 
about putting it together. Then, to my 
surprise, a local guru on computing ad- 
vised me that Australian frequencies for 
modem channels 1 and 2 are 980 to 
1180 Hz and 1650 to 1850 Hz, respec- 
tively. 

Is there any way the ECM-103 can be 
modified to operate at these frequen- 
cies? Is it possible to change the crystal? 
I'm hopeful that you will be able to help 
me. 

GEORGE HENDERSON 
Turramurra, New South Wales, 
Australia 


Texas Instruments, the supplier of the 
IC that forms the heart of the ECM-103, 
produces another chip that should 
solve your problem. 1 believe that the 
frequencies you describe are the Euro- 
pean standard versions for data trans- 
mission. T! produces a chip that is pin 
compatible with the device used in the 
ECM-103, and it covers the European 
standard. The part number you want is 
ТМ599534. Be sure to get an applica- 
tion note, as this will let you know if dif- 
ferent passive component values are re- 
quired.—Steve 


CP/M IN ROM 


Dear Steve. 

I hope to put together a Z80-based 
system and intend to use the interface 
found in “Build a Super Simple Floppy- 
Disk Interface" (May and June 1981). I 
want the system to run under CP/M 2.2, 
but I do not have another system with 
which to generate the CBIOS (custom 
basic input/output system). | do have an 
EPROM programmer that runs on a 
ZX81l. In "Build the Circuit Cellar MPX-16 
Computer System, Part 1" (November 
1982, page 78), | saw an ad for CP/M-86 
BIOS in ROM. Could | program the 
CP/M 2.2 CBIOS into an EPROM? And 
if I do, what is to be done to interface 
with the remainder of CP/M? 

The system will also use your E-Z 
Color Graphics Interface ("High-Res- 
olution Sprite-Oriented Color Graphics,” 
August 1982, page 57). 1 would like to 
use its external video input to display 
text from a 6845 CRT controller, giving 
a backdrop plane of 80-column text. Do 
you have any advice that would help in- 
terface the two? | am concerned with 
the need for synchronization and an ap- 
propriate video output from the 6845 
circuitry to the 9918A. 

Thanks for your time. 

К. А. PEDERSON 
Orleans, Ontario, Canada 


The CP/M BlOS-support ROMs for the 
MPX-16 provide only boot and device 
support for CP/M. The BIOS actuaily 
comes in off the disk itself. This is a 
change from the original Implementa- 
tion, made to enhance the flexibility of 
the system. Now, PC-DOS and 514- and 
8-inch CP/M all run off the same ROM 
set. 


It is certainly possible to code a BIOS 
in ROM. but i understand that the new- 
est version of CP/M requires that device 
drivers be loaded externally from the 
disk at initialization. It may be possible 
to do this in ROM, too, but I am not 
enough of a CP/M user to say for sure. 

As far as actually setting up a ma- 
chine I have found that it is virtually im- 
possible to set up a new BIOS if you 
don't already have a running system to 
create it on. I suggest getting in touch 
with your local CP/M users group for 
technical assistance in this area. 

The question you raised about the 
TMS9918A is a good one. While TI 
claims that it can be set up to accept 
an external video source, we have had 
à lot of trouble setting up synchroniza- 
tion circuits that work reliably —Steve 


GIVE THE RTC-4 A DATE 


зиооразроопеавоаововвкосовтаоавсовововооооооо е 


Dear Steve, 

| am a research assistant at the Univer- 
sity of Petroleum and Minerals. І read 
your article "Build the RTC-4 Real-Time 
Controller" on page 26 in the July 1983 
BYTE. | am interested in the fixed-time 
programs capability of the RTC-4. Is 
there any way to add the date to the fix 
program if I wish to program the RTC-4 
to do a function after one month or 
more? 

1 understand that I can change the day 
or time by the keyboard. Is there any 
mechanism to connect a receiver to this 
circuit so that | can change this data by 
wireless? If so, would you please pro- 
vide me with the necessary informa- 
tion? 

Thank you. 

WASIM RA'AD 
Dhahran, Saudi Arabia 


The ТМ51121 chip used in the RTC-4 
real-time controller is a preprogrammed 
version of the Texas Instruments 
TMS!000 4-bit single-chip microcom- 
puter. It is therefore not possible to 
change the internal program, and no ad- 
ditional features or functions can be 
added. The chip was designed as a uni- 
versal timer controller but could not an- 
ticipate every possible requirement. 

It. is relatively easy to control the 
RTC-4 by wireless. My article in the 
February 1981 BYTE (A Computer-Con- 
trolled Tank" page 44) describes a 
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method to control a Texas Instruments 
ТМ51000-ѕегіеѕ microcomputer with a 
citizens band walkie-talkie. Other trans- 
mitting frequencies can easily be 
adapted as necessary.—Steve 


LIKES THE MPX-16 


Dear Steve, 

I built the blank MPX-16 board and am 
pleased with its performance. | used 
sockets for ICs of >20 pins and for 
RAM. This was successful except for 
one bad IC. 

І reduced R21 to 1.8k ohms because 
the 4.9-MHz crystal tended to go into 
the third overtone with R21 =33k ohms. 
| designed my own 8-MHz oscillator 
using the same design you chose for the 
4.9-MHz crystal. 

| intend to design a keyboard interface 
and a video adapter using an Intel 
82720. 

I'm delighted with the educational 
value of this project. 

1 speak highly of your product where 
І work (I'm an ІВМ hardware/software 
engineer). 

Since | will be making some changes 
to the BIOS, I was wondering if І could 
have an assembly-language listing? 

R. A. FAUST 
Tucson, AZ 


.The original BIOS for the MPX-16 was 
written in PLM-86. It has since been ex- 
panded from 4K to 8K bytes and rewrit- 
ten in 8088 assembly code. The source 
listings are available on two disks for 
520 from The Micromint (25 Terrace Dr., 
Vernon, CT 06066). 

The new BIOS allows the MPX-16 to 
operate either as a terminal-based ma- 
chine or PC clone with a color graph- 
ics/monochrome board and keyboard. 
PC-DOS can be booted and executed in 
either configuration (the terminal con- 
figuration can't duplicate graphics func- 
tions, of course).—Steve 


SWEET TALKER CONVERSION 


Dear Steve, 

| am having trouble interfacing the 1/0 
bus on my TRS-80 Model III. | am try- 
ing to convert or redesign the Sweet 
Talker speech box ("Build an Unlimited- 
Vocabulary Speech Synthesizer" Sep- 


tember 1981, page 38). | built the 
parallel port and it works great, but | 
would like to change it to the I/O bus 
port, if possible. Can you tell me where 
to find a schematic of the interface? 
Thank you. 
BiLLY BISHOP 
Sachse, TX 


Use of the I/O bus port on the Model 
Ш requires that you enable the exter- 
nal device-driver chips by writing to a 
latch inside the TRS-80. Also, external 
logic must drive the direction line of the 
bidirectional buffers. Other than this, 
there are no special tricks to using the 
interface. 

William Barden has written several ar- 
ticles for BYTE on how to construct and 
drive devices attached to the TRS-80 
Model I, Model IH, and Color Computer. 
You can find back issues of BYTE at a 
local library or order them from BYTE. 
(See the December 1982 cumulative 
index update for a listing of Barden's 
articles.) 

Be sure to remember to include the 
100-ms pulse extender and to have your 
software check the A/R line of the Sweet 
Talker, or the device will not function 
correctly. 

The Model 11! Technical Manual contains 
the schematics of the I/O bus interface 
as well as functional descriptions of how 
it works. It might be a good idea to 
secure a copy of this from your local 
Radio Shack store.—Steve 


ADAPTING MICROVOX 
SOFTWARE 


езоовзвезвафеововеовооофаьоофооноофовеотоафвветоа 


Dear Steve, 

For several months now [ have been 
using my VIC-20 with a Sweet Talker 
speech synthesizer. While | have en- 
joyed the many applications І have 
found for this versatile circuit, | now see 
the need for a more general-purpose 
stand-alone unit such as the Microvox 
text-to-speech synthesizer presented in 
the September and October 1982 
issues. However, being a basically lazy 
guy, | would like to avoid a major con- 
struction project, if possible. 

Would it be possible (and not too dif- 
ficult) to adapt the Microvox text-to- 
speech algorithm to run on a SYM- 
microcomputer, and, if so, is the Micro- 

(continued) 
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vox software available either as a listing 
or in EPROM? 
| realize that this would involve some 
timing and other modifications to the 
SYM, but if it's easier than building the 
Microvox from scratch, | would like to 
give it a try. Any suggestions you might 
be able to provide would be greatly 
appreciated. 
RoN HACKETT 
Port Jefferson, NY 


It is possible to adapt the Microvox 
text-to-speech algorithm to any 6502- 
based computer, provided that memory 
space at COOO-CFFF and EO00-—EFFF 
hexadecimal is available for the two 
2732 EPROMS containing the algorithm. 
In addition, RAM is required at 
0000-O0FFF hexadecimal, and the 
SC-OIA interface hardware must be 
duplicated. 

The Sweet Talker I presented in Sep- 
tember 1981 also has a text-to-speech 
algorithm for the Apple II. The interface 
hardware and algorithm are much sim- 
pler than the Microvox's and therefore 
possibly easier for you to convert to the 
SYM-1. 1 refer you to that article —Steve 


MICRO D-CAM SECURITY 
SYSTEM 


Dear Steve, 

The first part of your article "Build the 
Micro D-Cam Solid-State Video Cam- 
era;' on page 20 in the September 1983 
BYTE was very interesting. | would like 
to use the [S32 optic RAM, which you 
described in the article, in an alarm sys- 
tem. Specifically, | want to monitor an 
area with the IC so that whenever the 
scene changes, an alarm sounds and 
the image of the area is displayed. 

How can [ overcome the problem of 
changes in ambient light? Could | build 
such a system at a reasonable price? 
Thanks for any help you can give. 

O. N. G. FERRAO 

Doonside, Republic of South Africa 


Using the Micro D-Cam as the sensor 
in an alarm system sounds like an inter- 
esting experiment. | assume you are 
talking about intrusion alarms, where 
the basic requirements for a successful 
system are that the system must detect 
intruders and that it must not give false 
alarms. The first condition could be 
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easily met with the Micro D-Cam by 
storing a reference picture in memory 
and comparing subsequent pictures 
with it. Any change would signal a possi- 
ble intruder. Saving a reference picture 
can be accomplished by copying the 
contents of screen memory to another 
block of memory or by modifying the 
Micro D-Cam software to put the picture 
at any convenient location. It isn't really 
necessary to ever see the picture. 

Avoiding false alarms is another prob- 
lem, however. If you simply make a 
pixel-by-pixel comparison, changes in 
ambient light will be bothersome. as 
you suspected. In addition, you will get 
spurious responses scattered randomly 
over the picture area due to electrical 
noise and temperature changes. This 
happens because some cells in the de- 
tector will normally receive almost, but 
not quite enough light to turn on. These 
cells will occasionally give a signal that 
will be interpreted as an intrusion. Your 
software must be designed to ignore 
these isolated signals as well as com- 
pensate for ambient light variations. 

More sophisticated software might 
eliminate these problems. Some meth- 
ods include periodically changing the 
reference picture to compensate for am- 
bient light variations, ignoring any 
changes involving single or very small 
groups of pixels, and, hardest of all, 
distinguishing real movement from ap- 
parent changes in the appearance of 
stationary objects, 

It is possible to design an alarm sys- 
tem such as you envision, and much of 
the needed software is included with 
the unit. Good luck.—Steve 


Z8-CONTROLLED LAB SCALE 
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Dear Steve, 

| am in the laboratory balance busi- 
ness and am working on a micro-bal- 
ance of my own. Presently, most lab 
balances measure from 0.1 microgram 
to several kilograms and use a digital 
display. 1 have designed a weighing 
mechanism accurate to a microgram at 
20 grams; this range is good for most 
lab use. 

| would like to have a balance with an 
on-board computer, capable of options 
not found on other balances. | thought 
of your Z8 BASIC system controller. 

The servo amp of my system has an 


analog output of 0-2 V DC or whatever 
| need. 

Could you tell me how 1 could inter- 
face your system and also how to use 
a small monitor as a readout? | would 
like the system to be complete. 

Thanks. 

PAUL BIANCHETTI 
McCall, ID 


A 28 BASIC system controller could 
be used for your application. Since the 
original article, the system has been ex- 
panded to include a variety of Z8 cross- 
assemblers and extra memory, 1/0, 
EPROM programmer, and serial boards. 
There is also a 10V 8-channel 8-bit A/D 
board. 

While a 0-2-V servo-amp output 
could be resolved with the present 10-V 
range of the A/D, it might be better to 
amplify the signal (by 5) or reduce the 
span of the A/D from 10 V to 2 V. 

Regarding the display. my January and 
February articles described a single- 
board intelligent terminal, Term-Mite 
SF-i000, which can be configured with 
a keyboard to function as a terminal or 
simply to drive a monitor to report com- 
puted results. While Term-Mite is a 
stand-alone system, it is coincidentally 
Z8 BASIC system-compatible and can 
be plugged into the same backplane 
with the system controller and A/D to 
drive a monitor. 

Finally, projects such as the Z8 BASIC 
board are frequently just the beginning 
of my interest in a subject. Often, many 
enhancements are made after the origi- 
nal article. The latest addition is a 4K- 
byte FORTH chip that is interchangeable 
with the Z8671 BASIC chip. This modi- 
fication should allow the board to be 
used in more sophisticated applica- 
tions.—Steve 


AND A Z8-CONTROLLED 
SOLAR COLLECTOR 
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Dear Steve, 

Boy, am I ever in trouble. i'm a senior 
in high school in the middle of a science 
project for a science fair. My physics 
teacher and 1 are building a hot-air solar 
collector, which will have fairly high ef- 
ficiency, contain some solar-heat stor- 
age, and be controlled by a small dedi- 
cated processor. 

We have purchased a Micromint Z8 


controller, have on order the basic 
analog-to-digital converter, and are pres- 
ently assembling eight operational 
amplifier circuits on a vector card. These 
circuits are those you used in control- 
ling your wood stove (February 1980, 
page 32). We are presently communicat- 
ing with the Z8 by way of the serial port 
using a modem program and a Heathkit 
H-89. The modem software allows trans- 
mission of programs to and from disk 
files and the Z8. I've also ordered the 
new Term-Mite card to hopefully replace 
the H-89, 

| have two problems. We have a fairly 
good idea on how to use the tiny BASIC 
in the Z8. What we can't seem to figure 
out is how to write the subroutines to 
read the temperature probes. Some- 
how, the A/D converter has to be ad- 
dressed, a port opened, and data read 
and stored somewhere. This data would 
then be compared to cause something 
to happen or not happen. We've gotten 
quite a few booklets from Zilog concern- 
ing the Z8 and we still can't seem to get 
the picture. 

I'm hoping that you might share some 
code with us. | feel that if we can at least 
get some idea of what the code should 
look like, we should be able to make 
some adjustments. 

The second problem has to do with 
controlling a few fans. What can І buy 
or make to interface with the Z8 that 
would enable me to turn these items 
on/off? 

KENNY LANGO 
Amenia, NY 


The routines needed to get at temper- 
ature probes are really not hard things 
to write The A/D board looks like a 
memory location and requires no spe- 
cial configuration to get at. Using the @ 
or^functions of the Z8 BASIC, you can 
directly access the board from within a 
BASIC program. You can evaluate the 
value in the A/D converter and use 
BASIC to make decisions on what to do 
inside the system. 

To control fans and the like, use the 
port-2 output lines to drive a solid-state 
relay. You can get them from Radio 
Shack. 

The hardest part will be calibrating the 
A/D output with real temperatures. The 
standard sensor described in the exam- 
ple that comes with the A/D board uses 
Kelvin temperature, which is the Centi- 
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grade temperature offset 273 degrees. 
The program listing does show an ex- 
ample of Kelvin to Fahrenheit conver- 
sion, and l'm sure your physics profes- 
sor can modify anything necessary. 
—Steve 


To BUILD AN MPX-16 


Dear Steve, 

1 thought you might like to hear from 
someone who had constructed an 
MPX-16 from a bare board. | have done 
so and survived to tell the tale. 

| ordered the bare board and the 
manuals for the MPX-16. The manuals 
are legible, well organized, and written 
for the most part in English. 

Let me skip ahead a bit and give you 
an overview of how 1 spent my time on 
the MPX-16 project: 50 percent chasing 
down parts, 5 percent loading and 
soldering the board itself, 10 percent in 
mechanical assembly (drilling square 
holes in chassis, etc.), 10 percent doing 
electrical (versus electronic) chores 
(harness, cables, fuses, etc.), and 25 per- 
cent making it work after it was together. 

The system includes Chassis 1: 
MPX-10 Switching Power Supply, MPX-16 
Main Circuit Board, fully loaded except 
for no 8087, muffin fan, and miscella- 
neous harness, fuses, switches, and 
SOCkets: Chassis 2: two Tandon 
TM-100-2 (powered off the MPX-10); a 
Heath H-19 terminal: and a pfi Indus- 
tries Data Shield Line Filter (which has 
four out of six sockets wired with hot 
and neutral reversed). 

Even though ! live close to Silicon 
Valley and did my buying before the 
current economic recovery caused 
eager OEMs to buy up all the chips in 
sight, I still spent most of my time chas- 
ing down parts. ICs were not generally 
a problem. though 8288s were scarce 
when I needed one and it took a while 
to find anyone who realized that a 629 
was a TTL part and not a commuter 
train. The real headache was some of 
the linear parts. Nobody stocked all the 
precision resistor values 1 needed in the 
tiny physical sizes intended to be used 
on the board. Nobody stocked the Erie 
trimmer capacitor. Nobody stocked the 
right SIP (single-inline package) resistors. 
Nobody had any 62-pin card-edge con- 
nectors. And so on. I fixed these prob- 
lems by an assortment of kludges, lead- 


bending, and ingratiating smiles. (Speak- 
ing of kludges, did you know that you 
can trim extra resistors off an SIP with 
a hacksaw? All you do is notch the case 
a bit, snap off what you don't need with 
pliers, and daub some epoxy over the 
broken end. Steve, is something the 
matter?) 

1 decided to use high-quality sockets: 
Augat 5ХХ-АС1905 throughout. With 
more than 2000 IC pins on the board, 
the prospect of having some of them in 
intermittent contact was terrifying. 

i also bought a good soldering iron, 
an Ungar 9100 with adjustable temper- 
ature. It spoiled me very quickly: my 
previous iron has been demoted to 
wood-burner. 

With everything in hand, the board 
loaded very quickly—a few evenings of 
manic soldering, followed by an hour or 
two stuffing in ICs. ] made one modifica- 
tion as 1 worked (besides the jumpers 
Micromint said to put in): I anticipated 
that the kind of programming I like to 
do would crash the system frequently, 
and | am skeptical of the practice of 
cycling the power too often, so I in- 
stalled a Reset button. There's a cap on 
the RESET pin of the 8284. | came off 
it with a 4.7k-ohm resistor, through a big 
red normally open push button. to 
ground. That works just fine. 1 brought 
the leads from the resistor and from 
ground to a two-pin header in the 
breadboard area at one edge of the 
board, so that | could get to the push 
button by a detachable plug. 

So far, so good. | decided | wanted a 
compact power supply. and | was too 
scared to try building a switcher, so 1 
ordered an MPX-IO from Micromint. it 
came, and | tried to make it work. | knew 
you had to load a switcher properly, but 
| did not realize that you have to load 
all three positive supplies on the 
MPX-10 before any of them will regulate 
correctly. | am sufficiently an ignoramus 
that | will forgive myself that error, but 
| was amused to find that the Micromint 
engineer I talked to didn't know it either. 
Between my ignorance and his, a per- 
fectly good switcher made an extra 
round trip to the East Coast before I 
stumbled across the solution. Live and 
learn. 

| bought the biggest LMB Unipac 
chassis 1 could find—7 by 12 by 17 
inches—and mounted board. power 

(continued) 
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supply. and a 4.75-inch muffin fan in- 
side. The big fan works beautifully at 
keeping the temperature down (even 
the bipolar 8288 is no more than luke- 
warm when it is stabilized at operating 
temperature), but the chassis holes for 
air inlet and exhaust make so much 
noise that 1 wear a hearing protector 
when | use the system. 

[ bought a little bag of cable ties and 
used them freely. it is amazing how pro- 
fessional a kludge can look when every- 
thing is routed neatly. 

i bought two Tandon TM-100-2s from 
Jade at a computer fair and found an 
appropriate chassis for them at a swap 
meet. One drive refused to read, but 
Jade fixed it promptly. 

| cut, stripped, crimped, soldered, and 
cursed up the necessary cables. then 
came to the astonishing realization that 
it was all done. I spent several days find- 
ing excuses not to turn it on, then fired 
up the H-19, closed my eyes, and 
flipped the switch. Nothing happened. 


Before this happens 
call SAFEWARE 


800/848-3469 
{in Obio, call 
614/262-0559) 


Protects your computer 
against theft, fire, power 
surges and other accidental 
losses. Insures your entire 
system for as little as $35 a 
year — depending on the value of 
your hardware, software, and 
media, Full replacement after a 
low $50 deductible. | 
We're SAFEWARE“ the firstname — .— 
in computer insurance. Tens of 
thousands of satisfied customers. Call 
toll-free for rates or immediate 


coverage. 


SAFEWARE, The Insurance Agency Inc. 
P О. Box 02211 

2929 N. High Street 

Columbus, Ohio 43202 
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{ found three elementary assembly 
errors by looking for pulse activity with 
a logic probe. | had made one cold- 
solder joint that was interfering with the 
buffering of SYSCLKO (if a bad connec- 
tion at pin | of U1 isn't an ill omen. | 
don't know what is), one solder bridge 
that had tied an address line high (1 re- 
placed the drivers for that part of the 
bus as a precaution), and had incom- 
pletely crimped one of the ribbon-cable 
connectors in the disk-drive harness. 

By this time the system booted 
CP/M-86, and the real work began. | 
tried to back up the system disk, and 
although the format program ran to 
conclusion, the disk-copy utility crashed 
with a track-read error as soon as it tried 
to write onto the newly formatted disk. 
| fussed with the logic probe and traced 
signals with a borrowed oscilloscope. I 
disassembled the format routine with 
DDT86 and stared at it. | assembled lit- 
tle BDOS and BIOS calls, again with 
DDT86, and ran them. Not a clue. Micro- 
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mint's imposingly thick BIOS listing got 
thinner and thinner and simpler and 
simpler as | studied it. I nosed about in 
the BIOS with the debugger and set 
breakpoints at judicious locations. ig- 
noring the looming specter of nonreen- 
trant code. 

The disk controller thought it was do- 
ing a fine job of formatting the disk: it 
reported all zeros in its status registers 
after each track-format command. But 
when the same chip tried to read the 
same disk later on, it claimed that it 
couldnt find any sector identification. 

| bought another $40 disk controller 
and plugged it in. That bug expired, but 
others sprang valiantly forth to take its 
place. 

But let me get back to the hardware. 
My system now appears to run fine, and 
so far | have nothing but praise for its 
design. As you correctly pointed out, 
bringing a system of this complexity up 
from a bare board is not a simple task. 

(continued) 


The Little Board '"...$199* 


The world's simplest and least expensive CP/M computer 


o 4 Hr Z80A CPU, 64K RAM, ZBOA СТС, 2732 Boot ROM 
e Minl/ Micro Floppy controller (1-4 Drives, Single/Double Density, 1-2 sided, 40/80 track) 
а Oniy 5.75 х 7.75 Inches, mounts directly to a 5 1/4" floppy drive 
о 9 RS23RC Serial Ports (75-9600 baud & 75-38,400 baud), 1 Centronics Printer Port 
a Power Requirement; *S5YDC at .75A; *19VDC at .03A/On-board - 12V converter 
s Q/M 2,9 BDOS о IOP о Enhanced AMPRO BIOS 
e AMPRO Uulities Included: 
» read/write to more than 2 dozen other formats (Kaypro, Televideo, IBM СР/М86....) 
» format disks for more than a dozen other computers 
» forma copy/ verify all In one 
e menu-based system customization 
о SCS] OPTION є 805 and Utikties Source Code Available 
а Custom Versione; Contact Factory e OEM enclosure evallaote 


^ fn OEM ет 


Стос Dealer Rips 
крит» Inet 


2BOA H а reg mered vacemark of Diog, inc 

P/M is в resmered trademark of Оет Research 
In Europe, Africa and the Middle East 
contact Tecnexport (Telex 95-1962) 


CALL 1-800-222-2602 


MONITORS 


AMDER COLOR I PLUS 
AMDEK COLOR II PLUS 
AMDEK COLOR IV 

AMDEK VIDEO 300 (GREEN) 
AMDEK VIDEO 300 (AMBER) 
AMDEK VIDEO 310 (AMBER) 


3° RGB 2 
COMREX 13" COLOR W/BOUND 
COMREX 12" HI-RES AMBER 
COHREX 12" HI-RES GREEN 
COMREX 13" RGB CR-6600 
COMREX 13" RGB CR-6800 


PRINCETON GRAPHICS HX-12 
PRINCETON GR. 12” AMBER 
SAKATA 13" COLOR 

BAKATA 13" RGB COLOR 
SAKATA SUPER RGB 

SAKATA 12" GREEN 

БАНҮО CTR-36 GREEN 

TAXAN 12" GREEN 

TAXAN 12" AMBER 

TAXAN RGB 210 MED RES 
TAXAN RGB 415 HI RES 
TAXAN RGB 420 IBM 
ZENITH 12" AMBER 

ZENITH 12" GREEN 

ZENITH RGB ZVM-135 COLOR 
USI 9" AMBER PI-4 

USI 9" GREEN PI-1 

USI 12" AMBER PI-J 

USI 12" GREEN PI-2 

USI 13" LO-RES COLOR 


MODEMS 


ANCHOR MARK I (RS-232] 
ANCHOR MARK VII (RS-232) 
ANCHOR MARK X (RS-232) 
ANCHOR MARK XII (RS-232) 
KZNSINGTON MODEM 1200 
NOVATION J-CAT 

NOVATION 212 AUTO CAT 
RIXON R212A 1200 BAUD 


US ROBOTICS PASSWORD 379.95 
DISKETTES 


83/80 ELEPHANT 16.95 OPUS 17.95 
S8/DD ELEPHANT 19.95 OPUS 20.95 
DS/DD ELEPHANT 25.95 OPUS 26.95 


PRINTERS 


AMDEX 5040 40CPS DAISY 1439.95 
ADEX DP-9501B 1099.95 
DP-96258 1299.95 
DP-96208 1179.95 
WP-6000 2299.95 
DP-6500TR SOOCPS 2529. 95 

972558 COLOR 1394.9 


B510 SCP COLOR 5 
CR-II DAISY WHEEL 499. .95 
COMREX CR-III DAISY 5 
DAISYWRITER 2000 46K 
DELTA-10 
DELTA- 15 
EPSON FX-BO W/TRACTOR 
EPSON FX-100 F/T 
EPSON HX-100 F/T 
EPSON 
EPSON 
EPSON 
EPSON 1500P — 
GEMINI 10X 
GEMINI 15X 
GORILLA BANANNA 
IDS MICROPRISM 480 
IDS PRISM 132 
JUKI 6100 PRINTER (P) 
MANNESMANN TALLY WT160L 
MANNESMANN TALLY HTTOOL 
MANNESMANN TALLY SPIRIT 
NEC 3550 SPINWRITER-IBM 1 
OKIDATA PACEMARK 2350P 
OKIDATA PACEMARK 2410P 
OKIDATA PACEMARK 24105 
OKIDATA 82A 
OKIDATA 
OKIDATA 
OKIDATA 
OKIDATA 
OKIDATA 
OXIDATA 
PANASONIC P1090 
PANASONIC P1091 
PRINTHASTER (DAISY) 
PROWRITER Í (B510P) 
FROWRITER II (1550P) 
QUME SPRINT 11/40* 
SANYO PRS000 DAISY WHEEL 499. .95 
STAR POWER-TYPE DAISY 409.95 
STARWRITER DAISY WHEEL 1039.95 
TOSHIBA P-1351 LP 
TRANSTAR 315 COLOR 
TRANSTAR 120P 14CPS 
TRANSTAR 130P 18CPS 
MICROBUFFER( EPSON RS232) 
GRAPITTI CARD (APPLE) 
GRAPPLER * (APPLE) 
PRINTERFACE CARD (APPLE) 
PXASO PRINTER I/F(APPLE) 
WIZARD BPO 16K (APPLE) 
WIZARD БОВ 16K (APPLE) 199.95 


OTHER PRINTERS AVAILABLE 
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4TH DIMENSION DRIVE-ONLY 199.95 
4TH DIMENSION DRIVE*CTRL 299.95 
ALS CP/M CARD 
APPLE-CAT II MODEM 
BUFFERED GRAPPLER+ 
d-BASE II (REQ 2-80) 
DOLLARS & SENSE (MAC) 
GIBSON LIGHT PEN 
GRAPHICS MAGICIAN (MAC) 
HAYES MICROMODEM Ile 
HOME ACCOUNTANT (MAC) 
MACH II JOYSTICK Ile 
MACH III JOYSTICK Ile 
MANAGEMENT EDGE (MAC) 
MICROBUFFER II+ 16K (P) 
MICRO-SCI A2 DRIVE-ONLY 
MICROSOFT BASIC (MAC) 
MICROSOFT CHART (MAC) 
MICROSOPT WORD (MAC) 
MILLIONAIRE (MAC) 
MULTIPLAN (MAC) 
PF5:FILE 

PFS:FILE & REPORT (MAC) 
PREMIUM SOFTCARD IIe 
QUADRAM 64K80COL CRD IIe 
SMARTMODEM 300 for //c 
SOFTCARD II 

VIDEX VIDEOTERM W/SFTSW 
VIDEX ULTRATERM 
WS/MM/SB/S5I w/STARCARD 
ZORK I (MAC) 


IRH 


IBH PC AA 2-DS/DD 2149.95 
dBASE 499.95 
ACCESS. 1 n 3 469.95 
DR DRAW PC DOS 199.95 
DOW JONES MARKET ANALYZE 249.95 
HERCULES GRAPHICS CARD 189.95 
KOALA PAD TOUCH TABLET 119.95 
KRAFT JOYSTICK 39.95 
KGRAPH 164.95 
KPAINT 79.95 
MEGA PAK 256k 

MICROPRO PRO PACK 

MICROSOFT BYBTEMCRD 256K 
MICROSOFT MOUSE 

MOUSE SYSTEMS PC MOUSE 
MULTIPLAN 

PFS:WRITE 

PLANTRONICS COLORPLUS 
QUADCHROME MONITOR 

QUADLINK APPLE EMULATOR 


RANA DS/DD DISK DRIVE 

SIX PAK PLUS 64k 

STB SUPER I/O MULTIFUNCT 

TG JOYSTICK W/TOGGLE 

TRANBEND P.C. MODEM 1200 
VERSAWRITER GRAPH — 1 
VISI-ON MOUSE 

WIZARD SPOOLER P/S 16K 249. 95 


COMPUTERS 


ALTOS 586-40 16-BIT 8229.95 
ALTOS 986-40 16-BIT 9899.95 
APPLE IIc LOW! | 
APPLE IIe LOW! | 
ATARI BOOXL COMPUTER 309.95 
ATARI 850 INTERFACE 199.95 


BMC 800-GREEN COMPUTER 
ZBOA, 64K, PRINTER, MONITOR, 
R8-232, MORDSTAR, CALCSTAR, 
MAILMERGE, "з. CPM 2.25 


COMMODORE 64 COMPUTER ы: | 
COMMODORE 1541 DISK DRIVE LOW! I 


EAGLE PC РІД)6-2 SYSTEM 3399.95 
128K, 2-DS/DD DRIVES, 
MONITOR, EAGLEWRITER, MS-DOS, 
EAGLECALC, & CP/M-86 
EAGLE SPIRIT-II 2264.95 
EAGLE SPIRIT-XL 3354.95 
PORTABLE 128K EXPANDABLE TO 
640K ON BOARD, 1 320K FLOPPY, 
10 MEGABYTE HARD DISK, IBH 
COMPATABLE KEYBOARD, 2 SERIAL 
1 PARALLEL PORT, MS-DOS 2.0, 
MONOCHROME MONITOR, CP/M B6 


МЕС APC-HO! 2239.95 
2799.95 
3524.95 
2939.95 
NEC 8201 COMPUTER 449.95 


SANYO 550-1 1SS/DD DRIVE 769.95 
SANYO 555-1 285/DD DRVE 1079.95 
SANYO 550-2 108/00 DRIVE 839.95 
SANYO 555-2 2D8/DD DRVE 1259.95 


ZENITH ІВМ COMPATABLE 2649.95 
ZENITH W/10 MES DSK 3999.95 


TAVA PC -IBM COMPATIBLE 1999.95 
12BK-RAM, 2 SERIAL PORTS 
PARALLEL PORT, 2 DS/DD DRIVES, 

COLOR GRAPHICS CARD, L MORE. 

WALNUT PC = IBM PC COMPATIBLE 

SPECIAL $1799.95 


128K RAM, 2 DS/DD DRIVES,SERIAL, 
PARALLEL, COLOR CARD & SOFTWARE. 


IQ TECHNOLOGIES, INC. 
SMART CABLES 
INSTANT RS9-232 CONNECTIONS 


881 (WORKHORSE) 79.95 
#621 Тл ОТ IC FEATURES 164.95 


* ONE CABLE FITS ALL * 


APPLE 
(OWNERY 
CCD. 


YOU CAN 
BANK ON IT! 
Our Rock Bottom 
prices will make a 
believer out of you! 


CHECK US OUT! 


Apple Country Ltd. is the leader 
in Rock Bottom computer prices. 
We intend to keep it that way! 


We will try to meet or beat 
any advertised price! 


CALL TODAY... 
WE CAN HELP! 


CREDIT CARD ORDERS 1-800-262-2602 


For order status, technical assistance and California 
calls (619) 765-0239 Apple Country, Ltd., Р.0. Box 
1099, 2602 Washington St., Julian, Calif. 92036 


We accept AmEx. Prices reflect 296 discount for 
VISA/MC cash & check (2 weeks to clear). S&H in 
continental US 5% ($5 min) Monitors $10 min. APO; ` 
FPO & others call. Calif add 6% tax. P.O. must include 
check. No COD. All orders prepaid. All items are new 
with Mfgr's warranty. Prices, products & terms 
subject to change without notice. All sales final. 
Returns require RMA#. No returns on software. 
Volume discounts available. 


Apple Country, Ltd. is a DISCOUNT MAIL ORDER HOUSE 
for the micro computer industry and is a California 
corporation not affiliated with Apple Computer Inc. 
Apple is a trademark of Apple Computer Inc. 
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New Release 


One user toid us that, compared to other 8-bit C Compilers, 
Eco-C's "floating point screams”. True. But, Release 3.0 has a 
number of improvements in other areas, too: 


New optimizers with speed Improvements of up to 50 
percent over earlier releases! 


New Compiler-time switches for greater flexibility. 
A standard library with 120 pre-written functions. 


Expanded eror checking with over 100 possible eror 
messages in English including multiple, non-fatal errors. 
Improved, easy-to-read user's manual. 

The Eco-C Compiler supports all data types (except bit-fields) and 
comes with MACRO 80 and the C Programming Guide for $250.00. An 
optional, high-speed assembler and linker is available for an additional 
$75.00. Eco-C requires a Z80 CPU, CP/M, and 56K of free memory. To order, 


call 
s 


7 6413 N. College Ave. * Indianapolis, IN 46220 
EG (347) 255-6476 RUNE, 
ECOBDF YS ЧС. 


Eco-C (Ecosoft), CP/M (Digital Research), 280 (Zilog), MACRO 80 (Microsoft) 
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My present plans for the MPX-16 are 
varied. The real reason І wanted a home 
computer was that I have become inter- 
ested in the creation of programming 
languages. In spare time at work, | have 
kludged up a threaded interpreter (not 
FORTH, but an emulation of the key- 
board language of my old HP-65 pro- 
grammable calculator—in a FORTRAN 
shell, yet!; brought up a RATFOR trans- 
lator to the point where it would boot- 
strap; and even written a teeny compiler 
(for "WHATDUZITDO: which you will 
find in your back files of BYTE). 1 am 
presently trying to write a decent 8086 
macro assembler, using the MPX-16. The 
only good one that exists seems to be 
Intel's ASM86, which 1 use daily at work, 
but that costs a jillion trillion dollars and 
runs only on Intel equipment, under 
ISIS. Odds are less than even that 1 can 
do such a thing, | suspect, but it will be 
fun to try. | 

Is there an MPX-16 users group? 

JAY REYNOLDS FREEMAN 
Belmont, CA 


Yes, there is a users group. The news- 
letter can be obtained for $5 a year. 
Contact Michael Bamberg, 1059 NW 
Danielle St., Hillsboro, OR 97124. 

Readers should know that the MPX-16 
can also now emulate the IBM PC 
directly using the IBM color graphics/ 
monochrome board and keyboard 
rather than a monitor as originally 
described.—Steve 


NEXT MONTH 


Have you ever wondered how much 
power your appliances really use? The 
AC Power Monitor will tell you. a 


Ciarcia's Circuit Cellar, Volume | covers articles 
that appeared in BYTE from September 
1977 through November 1978. Ciarcia’s Cir- 
cuit Cellar, Volume || covers December 1978 
through June 1980. Ciarcia's Circuit Cellar, 
Volume lll covers July 1980 through 
December 1981. Ciarcia's Circuit Cellar, Volume 
IV covers January 1982 through June 1983. 


To receive a complete list of Ciarcia's Circuit 
Cellar project kits available, circle 100 on the 
reader-service inquiry card at the back of the 
magazine. 


Editors Note: Steve often refers to 
previous Circuit Cellar articles. Most of 
these are available in reprint books from 
BYTE Books, McGraw-Hill Book Company. 
POB 400, Hightstown, Nj 08250. 
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*More Computer for Your Calculating Dollar * 
Try the New 


AAPXC T. хөв 


Introductory Offer 


S199528 


“Need а 16-bit IBM-PC™ to process your data?” 
The first IBM™ compatible that IS compatible! A complete system In- 
cluding the PC-DOS™ operating system from IBM™. Two thinline double- 
Disk Drives hold 360K of formatted storage each, the other 
drive opening is fitted with a close-out plate. Removal of the plate will allow 
room for a Winchester Hard Disk. The Power Supply is like that of an IBM- 
PC XT" ..Hard Disk ready! How compatible is the XPC-XT? It will run 


ePC-DOS™ Operating System Vers. 2.1 

*64K of parity checked RAM, expandable 
on-board to 256K 

#8088 16-bit CPU 

*5 IBM compatible expansion siots 


*4 DMA and 3 Timer channels 
р to 32K of EPROM (supplied with full 8K) 
«DOS BIOS on EPROM 


«Full size capacitance touch keyboard with 
10 function keys and calculator type 
numeric keypad 


#8087 Math Co-Processor ready 


Call or Write for Nearest Dealer and Full Catalog 


IBM-TYPE KEYBOARD 


110-220 VAC, 50-60 Hz 


eHigh resolution, 12” Monitor with Green 
Screen and 18MHz bandwidth. 

eTwo Slimline 5% "^ DS/DD 48 TP! Floppys 
@ 360K storage each. 

eFloppy Disk Controller expansion card, 
runs up to four SS or DD Floppys 

eA! SQ sup pports MS-DOS" and 

CP/M-869 Operating Systems 

ePower Supply is Hard Disk ready, no need 
to add-on additional power 

eFull One Year Parts and Labor Warranty 
on all XDS Manufacturing products! 


sided 5% " 


1-2-3™, Flight Simulator", dBASE II™, 


VisiCalc? and hundreds of others, The system will also support MS- 
DOS" 1.1 and 2.1, PC-DOS" 2.2, CP/M-86™ and Unix Operating 
Systems. Add-on an additional 192K of RAM for a full 256K of on-board 
Memory for only $195.00. This computer comes standard with 2 Serial 
and 1 parallel ports (IBM™ COM1 and COM2). No need to purchase 


Add-On cards. 


BASIC XPC SYSTEM 
If that incredibly LOW Total System price doesn't suit 


you, try this "Do it Yourself System™ and take 
your pick of the wide range of options listed below. 


The Features: «64K RAM Expandable to 256K 
e4 ОМА channels •5 Expansion Slots 

sRuns MS/D0S™ and CP/M-86™ (not included) 
eMulti-tunction Keyboard and Cable 

eHard Disk Ready Power Supply Oni my 
a2 Serial and one Parallel Port $ ©) ©) Б 
sand MORE! •=5ү5-8000-00 


The following are registered Trademarks and their Compan 
PC-DOS, Flight Simulator-MicroSoft; dBase It-Ashton-Tate; 


Business Machines. 


1 4-2-3-Lotus Development Company, MS-DOS, 
ordStar-MicroPro ; Suparta 
Sorcim, Inc.; VisiCalc-VisiCorp, Inc.; CP/M-86-Digital Research Inc.; ІВМ, IBM-PC, IBM-PC X international 


Two styles to choose (сот, 5-slot and 8-slat. 


IBM-type keyboard. Super touch! (Even 

nicer than IBM!) L.E.D. indicator for CAPS 

В end NUM LOCK. Also different layout 
available to conform with Selectric. 
KEY-1000-00............ $138.00 
KEY-1024-00 (SEL) ....,.. $185.00 


1 


HE и: 
тнт 


XOR DATA SCIENCE COLOR 


includes hardware to mount drives and IBM- 
type circuil board, bul no Power Supply. 
CAB-3050-00 5-siot 
CAB-3060-00 8-slot 


WordStar™, SuperCalc™, 


Hit ў = | 


n 


International 


IBM-TYPE CASE 


$110.00 
$110.00 


iu 


MON-1000-00 $ 99.00 


киноа ние кара 


К- | 


MON-1500-00 $345.00 


HARD DISK ADD-ON 


Complete Packages 
Includes BIOS Software, 5%” Winchester Hard Disk, 
mounting hardware, Interface P.C.B. for expansion 
slot, and all the necessary power and data cables 
(the Power Supply in the XPC-XT is Hard Disk ready}. 


=a Three models of Color to choose 


F from, sach with higher and higher | 
* resolution. Price from $345.00 to ) 
aM $750.00. Monochrome Unit is | 
outstandingly clear and easy on Ihe 
eyes. In Green or Amber screens, = ч. 


OARDS 
COLOR/ MO 


POWER SUPPLY 


Linear Power Supply with fan and power filter. 

Fits in casa above. Uses 140 watts and runs 

Hard Disk. Mounting hardware and power cord 

included. 

 РОМ/-1030-00. ..........,..... $175.00 
Also IBM — - for Hard Disk. 
POW-1040-00 . . senaera 9179,00 


— 


B 
FLOP/SCSI/RTC 


à 10 Megabyte 65 Megabyte т. 
MOTHERBOARD $995 $2495 BOA 8410-00 n 
Two IBM-slyle mother boards, 5-slot and | 20 Mega byte 105 Meg a byte PROM BURNER 
8-slot. Five-siot has lwo serial slots and one 
parallel. Both 256K expandable. $1 295 $3295 vcl r | 
ВОА:6000-00 S-slt ...... $450.00 40 Megabyte 1 40 Mega byte BOA- 8725. 00 BOA-6640-00 .. E $129 
BOA-8050-00 B-siot ..... $485.00 $1 79 5 $ 41 9 5 HARD DISK. | MULTIFUNCTION 
FLOPPY DRIVES | MEE UP 4 
Your choca; Panasonic or Hitachi. 48-ТРІ 10 "T M EG TAPE BAC K U P T BOA-8680-00 = : $225 
-sided. Perfect f IBM- 
—nÀ ***$395.00 ххх CALENDAR CLOCK 
кечин Ya” high cassette type tape backup can be added to any HD | = 
(PAN) DRI-G600-00........ $175.00 system by removing one floppy. File managed software | ЕС" 
(HIT) DRI-8850-00 ,....... $170.00 included!  BDA-8650-D0 BOA-B700-00 ., ...$ 99 


(DS Manufacturing ШП 5791 Machine Drive B Huntington Beach, CA 92649 B. 714/898-0336 


(continued from page 135) 

features can make slow hardware seem 
fast. If implemented poorly, they can 
make even the most elegant hardware 
seem archaic. UNIX benchmarks should 
concentrate on some critical areas. 

UNIX was developed on a small ma- 
chine with limited memory and is disk 
intensive by its very nature. Therefore, 
we should test features of UNIX that use 
the disk. 

The user interface to the UNIX system 
is called the shell (several common 
varieties exist), Since all requests made 
by the user are processed by the shell, 
it should be tested extensively. 

The UNIX pipe qualifies on all the 
above criteria. A pipe is an I/O channel 
that is written into by one program and 
read by another. Pipes are used by a 
number of UNIX utilities, the shell in 
particular. Pipes are also often buffered 
on disk. A UNIX benchmark using a 
pipe is given in listing 1. The program 
creates a child process to read the pipe 
using the fork() system call and then 
crams 0.5 megabyte through the pipe. 
What do the results tell us? The two 
times of interest are the system and 
elapsed times. The system time, for all 
practical purposes, is a measurement of 
how long it took to set up and perform 
the piping. It thus is a direct measure- 
ment of pipe efficiency. The elapsed 
time is of interest because it helps give 
a good measurement of how slow the 
disk is. Elapsed time minus system time 
minus user time is essentially the disk- 
overhead time. Since microcomputers 
usually don't have the fastest disks, this 
is an important measurement for them. 
User time by itself is of little importance. 

So you can get some idea of the time 
required to execute this and other 
benchmarks discussed in this article, 
table 1 shows the timings for some com- 
mon minicomputers and microcom- 
puters running UNIX. These times are 
average times on an otherwise idle sys- 
tem, as per the guidelines established 
above. 

In the pipe benchmark, we measured 
the time it took to perform certain 
system calls {forki}. read(). write(), etc.) 
that were related to pipe implementa- 
tion. The time to perform just one 
system call can be divided into several 
components: 


l. The time required for the user- 


400 BYTE * AUGUST 1984 


BENCHMARKING 


program system-call library interface 
to set up and execute a trap (an SVC 
to IBM 370 users) to the kernel so 
that privileged instructions can be 
executed. When this happens, the 
registers needed by the processor 
(stack pointers, program counter, 
etc) to run the user program are 
saved so that they can be restored 
after the system call is complete. 
2. The time the processor is perform- 
ing the desired function. 

3, The time required for the user- 
program registers to be restored and 
control transferred so that the user 
program can resume computation 
with the result from the system call 
in hand. 

4. The time used when a context 
switch between processes is 
required. 


It would be пісе to measure 1, 3, and 
4. since they can be considered the ma- 
jority of the overhead in making a sys- 
tem call. The program in listing 2 does 
just that. It does nothing but repeatedly 
(25,000 times) query the operating sys- 
tem concerning its process identity with 
the getpid() system call. This informa- 
tion is kept in an in-core process table, 
SO access is extremely fast and actual 
computation very small. as long as no 
other processes are competing for the 
processor. (See the need for an idle 
system?) Since we're interested in mea- 
suring overhead, and the program 
doesnt do much other than system 
calls, the elapsed time is important here. 
System time should be close to the 
elapsed time, and user time should be 
very small. Both are insignificant. Again, 
the results of this benchmark are shown 
in table 1. 

Now that we've benchmarked system- 
call overhead, the overhead involved in 
an ordinary user function call and return 
naturally follows. This benchmark may 
initially seem superficial but consider 
that it is compiler implementation that 
to a large degree determines object- 
code efficiency. and the same compiler 
(C in our case) is probably used to com- 
pile the operating-system kernel. If so, 
it should be considered when evaluating 
the operating system. It should also be 
noted that an inefficient compiler can 
nullify any speed gained by structured- 
programming techniques. Benchmark- 
ing compilers is a topic by itself and will 


be left alone here. Let's just measure 
function-call overhead and consider it 
representative of compiler efficiency. 

It is possible to determine the over- 
head involved in a function call in a 
number of ways. The method used here 
is believed to be more accurate than 
others. Since our comparison is two- 
way, two programs should be written: 
one that uses a function to achieve a 
goal and one that does not. The two 
programs, however, should perform the 
same task. After these programs are 
run, the user-execution time from the 
program not using the function is sub- 
tracted from the user-execution time of 
the program that does. This difference 
is the function-call overhead involved. 
This number can be divided by the 
number of times the call was made to 
arrive at a seconds-per-call overhead 
value, which can be enlightening when 
compared from system to system. An 
example of how this is done is shown 
in listing 3. Even though the program 
could have been made simpler by not 
passing a value to the function empty(}. 
in real life all functions return at least 
one value, whether examined or not, 
and most functions pass at least one 
value (which is overhead, really]. Using 
the C preprocessor, it is possible to 
write two distinct programs in one text 
file, depending on how the text file is 
compiled. The program in listing 3 is 
either compiled with -DEMPTY to 
generate the empty function program 
or with -DASSIGN to generate the pro- 
gram that doesn't use a function but 
achieves the same goal. . 

As mentioned above, the user time, 
not the real time, is used in the caicula- 
tion. This is because the real time is ac- 
curate only to the second, whereas the 
user time is accurate to the tenth. And, 
since мете generating a nonrelative 
numerical result, where virtually no 
system time is used, the measurement 
with the greater precision is needed. 

Let's turn our attention to the C com- 
piler. When most people think of com- 
piler benchmarks, they think of the 
Sieve of Eratosthenes, which tests com- 
piler efficiency and processor through- 
put quite well. it's an excellent test for 
looping, testing, and incrementing. The 
program in listing 4 is a slightly modified 
copy of the Sieve presented in the 
January 1983 BYTE (page 283). Since 
we're not using a stopwatch, all unnec- 
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essary I/O has been removed. Also, by 
the guidelines established above, 
register declarations have been added. 
The time to be interested in here is the 
elapsed time. The user time should be 
about the same as the elapsed time. 
while the system time should be quite 
small. 

We briefly touched on disk perfor- 
mance with the pipes test, but disk per- 
formance deserves a more in-depth 
evaluation. UNIX provides methods for 
both sequential and random-access 
files, and both should be tested. Listings 
5a and 5b are benchmarks that test 
random-access disk implementation. 
The program in listing 5a creates, opens, 
and writes a 256- by 512-byte file. The 
number of blocks manipulated is spec- 
ified by a define statement and can 
easily be changed if it is too large for 
a small microcomputer implementation. 
The program in listing 5b randomly 
reads the file created in listing 5a and 


Listing 2: The system-call benchmark. 


fe 


for the numeric process id. 


Instructions: 
Compile by: 


object file after linking. 
Time by: 


Results: 


interest here. 
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define TIMES 25000 


main() 


{ 


removes it afterward. 

While sequential access should be 
tested, it is not presented here since 
disk access is by and large random ac- 
cess. It should be easy to derive a 
sequential-access test from the random- 
access program given in listings 5a and 
5b. Since the file created by benchmark 
5a is relatively large. it's doubtful that 
it could be stored on one large. con- 
tiguous chunk of disk. More than likely, 
it will be segmented into several pieces, 
depending upon how full the filesystem 
is. Most efficient UNIX (and UNIX-ike) 
implementations segment a physical 
disk into more than one logical disk par- 
tition. Each partition is called a filesys- 
tem. When the filesystem is created. all 
disk blocks are contiguous. As the file- 
system is used more and more it 
becomes more splintered with many 
small chunks of contiguous space. 

Since we would like to run the bench- 

(continued) 


UNIX Operating System Implementation Test #2 
This program compounds the kernel overhead involved in executing 
a system call. Making a system call involves a 'trap' to kernel 
or supervisor mode, performing the desired function, and returning. 


Context switching is, when it occurs, also overhead. The getpid(i 
system call is used because all it does is look in an in-core table 


cc -О -s -o scall scall.c 


The -O option says to use the optimizer. 
The -s option says to strip the namelist from the 


The -o option says to place the object file in the file 
specified by the next argument. 


foinitime scall 


Since we're testing system overhead, the elapsed time is of 


/* take advantage of the hardware */ 


register int i; 
for ü = О; i < TIMES; i++) 
getpidit: 


Circle 267 on inquiry card. 


GIVE YOUR COMPUTER 
THE ABILITY TO 
INTERACT WITH 

THE REAL WORLD 


E 
EU a 


MONITOR AND CONTROL 
TEMPERATURES 


MANAGE INDUSTRIAL 
PROCESSES 


MEASURE ENERGY 
CONSUMPTION 


CONTROL LAMPS AND 
APPLIANCES 


PROVIDE SECURITY 
PROTECTION 


PERFORM SCIENTIFIC DATA 
COLLECTION 


The ADC-1 serves as a real world | 
interface for any computer or | 
modem with a RS-232 serial port. 


This sophisticated yet easy-to-operate 
data acquisition and control system 
includes: 


9 16 Analog to Digital Inputs - 12 bits 
provide 0.1 mV resolution over + 0.4V. 
| 


€ 4 Digital Inputs for security and rotary 
encoder sensors. 


e 6 Switched Outputs for relays and low 
voltage device control. 


€ AC Line Carrier Transmitter - controls 
32 BSR X-10 type remote modules. 


€ Owner's Manual with detailed 
programming examples. 


Sensors available from Remote | 
Measurement Systems include: light, 
temperature, humidity, wind, sound, 
soil moisture, ultrasonic ranging, | 
energy consumption and security. 


The ADC-1 — an exceptional 
purchase at $369. 


REMOTE MEASUREMENT 
SYSTEMS, INC. 
P.O. Box 15544 * Seattle, Washington 98115 


Tel. 206-525-3369 


Send for complete specifications 
Telephone, Visa and Mastercard 
orders welcome. 
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marks under normal operating condi- 
tions, benchmark 5 should be executed 
in a filesystem that is used regularly. 
Several UNIX implementations place 
the directory /tmp in a filesystem of its 
own, since /tmp is used frequently 
under normal conditions. In any case, 
this benchmark should be run in an ac- 
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tive filesystem in order to give a more 
realistic result as to what the response 
time under a real user load would be. 
This benchmark, of course, is extreme- 
ly disk dependent, but that's what were 
testing. As implied, the elapsed time is 
important here because the time spent 
waiting for 1/0 completion is not 


Listing 3: The user function-call benchmark. 


UNIX Operating System Implementation Test £3 


This program enables precise arithmetic calculations of user function 
overhead by subtracting the execution user time when compiled without 
using a function from execution user time using a function. 


Instructions: 
Compile by: 
and 


cc -О -DEMPTY -s -o fcalle fcall.c 


cc -O -DASSIGN -s -o fealla fcall.c 


The -O option says to use the optimizer. 
The -D option specifies C preprocessor action. 
The -s option says to strip the namelist from the 


object file after linking. 


The -o option says to place the object file in the file 
specified by the next argument. 


Time by: fbin/time fcalle 
and 


lbin/time fcalla 


Since the user time is more accurate than the real time, 
and since system time effectively does not contribute to 
the real time number, we can use the difference between 
the user times in seconds as an accurate numerical account 


of function call overhead. 


#define TIMES 50000 


maint) 


{* The first way of doing things — use a function call */ 


#ifdef EMPTY 
{ 


register unsigned int i. j; 
for {i=0; i < TIMES; i++} 
і = empty(i): 


/* the empty function */ 
emptylk) 
register unsigned int k; 


return{k}: 


} 
fendif 
#ifdef ASSIGN 


i* The second way of doing things — without a function call */ 


i 
register unsigned int i, j; 
for (i = 0; i < TIMES; i++) 
[= i; 


fendif 
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charged to either user or system time. 

One of the things programmers do 
best is compile programs, and the com- 
ilep is a good operating-system exer- 
ecause of it. The command to 
ile a C program under UNIX is cc. 
Stommand is actually a small C pro- 
gram that invokes the C preprocessor, 
the compiler proper, the assembler, and 
the linker in succession. To time the 
compilation process, just place 
/bin/time in front of the cc command 
line. Naturally, the C compiler is disk in- 
tensive, and with today's fast micropro- 
cessors, the disk is often the bottleneck 
in compilation throughput. 

Something needs to be said about the 
size of the object files that the compiler 
leaves us with. It can be found by direct 
examination that the size of the object 
files compiled on comparable micro- 
computers can vary by an order of 
magnitude. In early UNIX days, when 
memory address space was limited, the 
loader didn't include a lot of unused 
code in the object file when it resolved 
all function references. With today's 
microcomputers having more memory 
than minicomputers of a few years ago, 
some implementations include unnec- 
essary system-call hooks that are never 
referenced in the program. A good way 
to test this is to compile the following 
program: 


main () 


{ 
} 


which is the shortest C program pos- 
sible. To tell how much memory the ob- 
ject file will use when loaded into mem- 
ory, look at the size of the object file 
with the UNIX size command. Size 
reports the size of the text, data, and 
bss segments. The text segment is com- 
posed of program instructions. The data 
segment contains initialized program 
data. The bss segment contains unini- 
tialized program data. The total size is 
usually given in both decimal and/or oc- 
tal or hexadecimal. Another command 
of interest is nm, which will list the sym- 
bol table (NaMelist) of an object file 
Some of the library modules loaded will 
be present in any program, and with 
good reason (. exit, . environ, 
__cleanup, .. main. and crt0.o, for ex- 
ample). Some are pure excess (malloc.o, 
isatty.o, write.o, and stty.o, for example) 
and usually result from one library func- 


tion referencing another in a larger 
module, creating a cascade effect. The 
compactness of the code generated 
says something about the efficiency and 
implementation of the compiler and 
loader. 

We've covered most of the more fre- 
quently used aspects of UNIX in- 
dividually up to now. Let's develop 
some tests for the UNIX system inter- 
face, the shell. The best way to test this 
is by having a shell program do what 
users normally do when they sit down 
at the keyboard. 

A good general UNIX benchmark is 
the shell script, or program. in listing 6a. 
This program. named tst.sh. invokes 
several commonly used UNIX com- 
mands and exercises disk access with 
them. This program was originally writ- 
ten for use in evaluating UNIX micro- 
computers at the ‘83 USENIX (an asso- 
ciation of UNIX users) conference. In 
retrospect, it should have contained 
some commands to run concurrently in 
the background. such as the compila- 
tion of one of the C benchmarks de- 
scribed above. This benchmark makes 
use of the shell's I/O redirection and in- 
direction (indirection being the ability 
to take input from the current input 
stream instead of a file) to sort, save on 
disk, manipulate, and ultimately remove 
from disk a list of English words. The 
utilities used (sort, which sorts; od. 
which gives an octal listing: grep. which 
does pattern matching; tee, which 
makes a disk copy of the input given it; 
wc, which counts words, lines, and char- 
acters: and rm, which removes disk files) 
are all standard UNIX tools. The shell 
variable $$ is the current numerical pro- 
cess ID and is used to make unique file- 
names. The shell benchmark is run with 
the command /bin/time /bin/sh tst.sh. 
Execution times for even this simple 
benchmark varied widely, as shown in 
table |. 

A few words should be said about 
determining how many users a small 
multiuser system can support. With 
small multiuser systems, accurately 
simulating real user load is more impor- 
tant than with large multiuser systems 
because of the limited amount of mem- 
ory. disk, and processor resources. You 
can simulate a real user load in several 
ways, but the only true way is to have 
someone at another terminal executing 
the same program you are at the same 
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time. Why can't a process running in the 
background simulate a rea! user load? 
Because background processes usual- 
ly run with a lower priority. Additional- 
ly. some multiuser microcomputer im- 
plemientations limit the amount of 
memory an individua! user can use at 
one time, even if no other user is on the 
system! What's more, some implemen- 
tations impose an incredibly small limit 
on the number of files you can have 


open or the number of processes you 
can have running at any one time, again 
regardless of the number of other users 
or processes on the system. Watch out 
for these systems. 

Since we're mainly concerned with 
microcomputer implementations, where 
there may or may not be additional ter- 
minals, and since we want portable 
benchmarks that can be run on any 

(continued) 


Listing 4: The Sieve of Eratosthenes benchmark. 


UNIX Operating System Implementation Test #4 


standpoint) ртіп) statements removed. 


Instructions: 
Compile by: 


object file after linking. 


No benchmark suite would be complete without the ever-popular 
sieve benchmark. It is a good test of compiler efficiency and 
CPU throughput. Below 15 a sieve benchmark as presented in the 
January 1983 issue of BYTE. with some minor changes: Register 
declarations have been added, and some unnecessary (from our 


CC -O -5 -o sieve sieve.c 


The -O option says to use the optimizer. 
The -s option says to strip the namelist from the 


The -o option says to place the object file in the file 
specified by the next argument. 


Time by: 


Results: 


fbin/time sieve 


In the past, the elapsed time has been used, since most 
operating systems can measure real time. Actually, user 


time is a better value, 


/* Eratosthenes Sieve Prime Number program in C */ 


#define TRUE | 
#define FALSE 0 
#define SIZE 8190 


char flagsiSIZE + I]: 


maini} { 
register int i, prime, k, count, iter; 
/* printi” IO iterations]; */ 
for liter = I: iter <= 10; iter++) { 
count = 0; 
for (i = 0:1 <= SIZE i++) 
flags}i] = TRUE: 
for li = 0:1 <= SIZE: j++) { 
if tflagstill { 
prime = i + i+ 3; 
printf’ \n%d", primey: "I 


/* We don't need this */ 
/* do program 10 times */ 
/* prime counter °/ 

f° set all flags TRUE */ 


i" found a prime */ 
I" twice index + 3 */ 
/* Nor this */ 


for ik = i + prime; k <= SIZE; k += prime) 


flags|k] = FALSE: 
Count + +; 


i 
I 


printf(^n96d primes.’ counth*/ 


1* kill all multiples */ 
/* primes found */ 


f° primes found on 10th pass */ 
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UNIX system no matter how small, our 
only recourse is to benchmark a vary- 
ing number of background processes 
(ie, a multitasking benchmark) and 
assume that the results can be extrap- 
olated to a multiuser environment. Even 
if the benchmark is used to help decide 


Listing 5a: A benchmark to create and write a disk file. 


— 
* 


UNIX Operating System Implementation Test #5a 


This portion of the disk throughput benchmark creates and writes 
a 512x256 byte file. Since UNIX is so disk intensive, it is important 
to have some general idea of how fast (or slow) disk operations are. 


which single-user system to buy, evaluat- 
ing background-process performance is 
beneficial since the ability to have many 
background processes is a strong point 
of UNIX. 

Using the shell benchmark in listing 6a 
as a starting point, we can invoke that 
script in the background a number of 
times to see how long it takes to execute 
one, two, three, four, five, and even six 
of these identical background pro- 
cesses. The shell script in listing 6b does 
just that. Contained in a file called 
multi.sh, it executes the shell test found 
in listing 6a in the background a number 
of times. The number of background 
processes created is determined by the 
number of command-line parameters 
given the shell script. The actual values 
of the command-line parameters are not 
important, it's the quantity of positional 
parameters that the shell script uses. Al- 
though any character would do as a 
positional parameter, for readability it 
is convenient to use the characters "1: 
“2” "37" etc. as those parameters. The 
benchmark is run as shown in table 2. 

The shell statement wait causes the 
shell script to pause until all background 
processes have terminated. Invoking 
tst.sh more than six times may not be 
possible (depending upon your operat- 
ing system) if a "per-user process limit" 
is defined. 

Table 3 shows the results from the 
multitasking shell benchmark given in 
listing 6b for a variety of UNIX-based 
systems. The table is sorted on the 
fastest elapsed time for six background 
processes. Remember. this benchmark 
does not measure how many users the 
system will support but is rather a 
measure of how many processes the 
system will support comfortably. 

By plotting the number of invocations 
versus execution time, you can graph 
how a multitasking load varies with 
response time. See figure | for a plot 
of the results of table 3 in this manner. 
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Instructions: 


Compile by: cc -O -s -o dwrite dwritec 
The -© option says to use the optimizer. 
The -s option says to strip the namelist from the 
object file after linking. 
The -o option says to place the object file in the file 
specified by the next argument. 
Time By: fbin/time dwrite 
Results: 
The tlme to observe is the elapsed time. as we are trying to 
gauge disk throughput. 


#include <stdio.h> 


#define BLOCKS 256 


maint) 


{ 


{* the buffer for writing */ 
char buffer]512]: 
/* the filename */ 
char "filename = "a. large file’: 
{* a counter to keep up with the blocks written */ 
register int I; 
/* file descriptor for the disk file */ 
int fildes; 
f“ create the file */ 
if \(fildes = creat(filename, 0640) < 0) { 
printfl "Cannot create flen“); 
exitcl) 
} else | 
closetfildes|: 
!* open the file for writing */ 
if (ifildes = openifilename, 1)) < 0) { 
printf "Cannot open filen”); 
exit(1); 


} 
for li = 0: i < BLOCKS; i++) 
/* write the file. one block at a time */ 
if (write(fildes, buffer, 512) < 0) { 
printf("Error writing block Фоп”, 1); 
exitt l|: 


/* close the file now that we're done */ 
closeifildes): 


UNIX Operating System Implementation Test #5b 


With fast disks the graph should be 
linear, with a change in slope when 
there are more processes than can re- 
main concurrently in memory. 


* This portion of the benchmark opens and reads a 256x512 byte 
* file. This benchmark uses a random instead of sequential access 


* read, since the majority of disk access is random. Due to differences (continued) 


404 BYTE * AUGUST 1984 


BENCHMARKING 


in the randi) routine between UNIX versions, you need to determine if 
the randi) on the machine to be tested generates numbers in the range 


0 — 2^15 or in the range 0 — 2°31. and compile the benchmark accordingly. 


Instructions: 
Compile By: cc -DSIXTEEN -O -s -o dread dread. 
for machines with randi) іп the range О — 2^ 15 


cc -DTHIRTYTWO -O -s -o dread dread.c 
for machines with randi} in the range О — 2^ 31 


The -O option says to use the optimizer. 

The -s option says to strip the namelist from the 
object file after linking. 

The -o option says to place the object file in the file 
specified by the next argument. 


Time By: fbinitime dread 
Results: 


The time to observe is the elapsed time, as we are trying to 
gauge disk throughput. 


#include <stdio.h> 


#define BLOCKS 256 


long Iseekt): 


maini) 


{ 


/* the buffer for writing "/ 
char buffer|51 21: 
f" the filename */ 
char ‘filename = "a. large. file"; 
/* a counter counting blocks read */ 
register int i: 
/* the file descriptor "/ 
int fildes; 
!* offset to seek into file */ 
long int offset; 


/* open the file */ 

if ((fildes = opentfilename, 0) < 0) { 
printf("Cannot find '%s'. Run 'dwrite тееп”, filenamel: 
exit(l): 


} 


for ti = 0; i < BLOCKS: i++) { 
[* pick a byte, any byte */ 


#ifdef SIXTEEN 


offset = (longjrandi) • 4L: 


fendif 
#ifdef THIRTYTWO 


offset = (longirandi) / 16384L; 


#endif 
{* seek to it */ 
if lseektfildes. offset. 0) < OL) { 
printf("Lseek to %ld failed I= п”, offset, i} 
exit(l1y 
/* read a block, starting with the current byte */ 
if (readifildes. buffer. 512) < 0) { 
printf("Error reading block at byte Xd n" offset): 
exit(1): 
} 
f” get rid of the file */ 
uniinkifilename): 
} 


A short benchmark that tests incre- 
menting and looping is shown in listing 
7. It originally appeared on UNIX 
USENET news (article megatest.186) in 
February 1983. This little benchmark 
tests long integer arithmetic (increment 
and test) and is totally processor bound. 
It is a lot like the functional benchmarks 
shown earlier; it tests long integer 
arithmetic but does little else. It could 
be improved by multiplying by 2, divid- 
ing by 2, adding 2, and then subtracting 
| to better test long integer arithmetic 
functions. The benchmark is presented 
here in its original form because I had 
already tested a number of machines 
with that particular version. See the 
results in table 1. 


RESULTS 


A lot has happened in the last nine 
months during which this article was 
written. Several UNIX implementations 
now exist for the IBM PC. Microcom- 
puter UNIX systems continue to in- 
filtrate the business environment, and 
the UNIX application-software market 
seems to be developing at a good pace. 
Both DEC and IBM have embraced 
UNIX as an alternative to their own pro- 
prietary operating systems, which lends 
legitimacy to the claim that UNIX is an 
industry-standard operating system. 
There does not yet seem to be a clear 
winner in the UNIX microcomputer mar- 
ketplace though several vendors are in 
the forefront of the cost/performance 
ratio contest. 

Judging from the systems I've seen, 
the best performance comes from the 
Altos 586. It has less memory and fewer 
I/O ports than the Altos 986 but is other- 
wise identical. For about $10,000, you 
get an excellent multiuser UNIX system 
(512K-byte RAM, 40-megabyte |for- 
matted| Winchester, and six serial ports) 
that under moderate load approaches 
DEC VAX performance for most tasks 
that a user would normally invoke. 
Some may argue that if the operating 
system isn't spelled U-N-I-X, it isn't real 
UNIX. Thats just not the case. Altos 
XENIX is Version 7 UNIX with some 
useful extensions. including a screen- 
oriented editor, record and file locking, 
and semaphores. Although AT&T no 
longer markets Version 7 UNIX, it is well 
established in the marketplace and will 
be around for quite a while. 

(continued) 
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The Sun-2/120 and Masscomp com- 
puters are VAX-class machines, but their 
cost is beyond the reach of most pro- 
spective microcomputer owners. They 
both offer superb graphics and ex- 
cellent response time under loading. 

The TRS-80 16B is a usable multiuser 
microcomputer system, but its response 
time is hindered by the relatively slow 
internal 15-megabyte Winchester. Thus, 
depending upon the applications run, 
it may not be desirable for more than 
a two-user load. 

The SCI-1000 system benchmarked is 
still under development, and the times 
reported here should not be taken as 
gospel. This system, with an 80186 chip, 
has the potential for better performance 
than the Altos 586 at less cost and 
offers System III UNIX. 

IBM's UNIX, PC/IX, was not developed 
in house. It is a System II] port with 
added features (a vi-like full-screen 
editor) done by Interactive Systems Cor- 


poration. It is a complete, usable single- 
user implementation that does what can 
be done with the 8088. It's interesting 
to note that both IBM РС (16/8-bit 8088) 
implementations performed better than 
did the old reliable 16-bit Е-11 chip used 
in the PDP-11/23 and DEC Professional. 

The Omnibyte OB68K with Idris was 
one of the first UNIX work-alike systems 
around. As such, the implementation is 
not the de facto Version 7 standard. I 
understand that a new version of Idris 
is coming out (to borrow a phrase from 
Jerry Pournelle) Real Soon Now for the 
Omnibyte that increases performance 
substantially. 

The VENIX implementations on the . 
DEC Professional and IBM PC perform 
adequately but seem to have a problem 
with multiple background processes. Al- 
though it makes sense to limit the 
number of processes a user may have 
on a multiuser minicomputer, it doesn't 
make much sense to impose those 


Listing 6a: A general-purpose shell benchmark. The shell script shown is contained 
in a file called tst.sh and is invoked by /bin/time /bin/sh tst.sh. 


sort >sort.$$ < «/*EOF 


od sort.$$ | sort -n +1 > od.$$ 
grep the sort.$$ | tee grep.$$ | wc > wc.SS 
rm sort.$$ grep.$$ od.$$ wc. $$ 


Listing 6b: A multitasking benchmark with a variable number of background 
processes. This shell script is contained in a file called multish. The number of 
concurrent processes created is determined by the number of command-line parameters, 
such as fbinitime /bin/sh multish 1 2 3. 
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limits on a microcomputer that will 
probably never be used by more than 
one person. What's more, no message 
is given the user when the number of 
processes reaches the per-user process 
limit. Instead, quite literally nothing 
happens. Granted that the multitasking 
benchmark is a little esoteric, it is the 
only way to simulate a multiuser/multi- 
tasking load short of having multiple 
users and is a good measure of how ef- 
ficiently or inefficiently competing back- 
ground processes are handled. 

And then there's Apple's Lisa. Due to 
disk I/O limitations, Lisa's in a class by 
herself when it comes to disk-intensive 
tasks, as can be easily seen from figure 
1. This exemplifies my claim that disk I/O 
is the single most limiting factor in over- 


all response time and system through- 
put. If Apple could improve the disk 
throughput for Lisa to the same as an 
Altos, Lisa would rival the Altos in the 
best-value category, not to mention the 
possibility of excellent graphics. 

It should be noted that some of the 
systems above that were implied to be 
single-user are really multiuser, but the 
response time is such that they would 
not be usable in a multiuser environ- 
ment. This is the case with such com- 
puters as the IBM PC, DEC Professional, 
and Apple Lisa. 


CONCLUSIONS 


Some words of caution: a few micro- 
computer systems that claim to be 
(continued) 


Table 2: The shell benchmark run sequence. 


foinitime /bin/sh multish | 
fbinfdme /bin/sh multi.sh | 
Ibin/time /bin/sh multi.sh | 
fointime binish multi.sh 1 
Ibin/time /bin/sh multish | 

l 


2 
2 
2 
2 
fbin/time /bin/sh multish | 2 


Table 3: Results for the multitasking UNIX benchmark in listing 66 with a variable 
number of background processes. The data are the elapsed (real) times for the 
benchmark to complete. The table is sorted on the fastest execution times with six 
background processes (the last column) where possible. 


System 


Elapsed (Real) Time in Seconds 


Number of Concurrent Processes 


No. Machine UNIX Version l 


VAX-11/780 
VAX-11/750 
PDP-11/70 
Masscomp 
Sun-2/120 
Altos 986 
TRS-80 16B 
SCI-1000 
PDP-} 1/23 
IBM PC XT 
Apple Lisa 
PDP-11/23 
IBM PC XT 
DEC Pro/350 
Omnibyte 


4.1 BSD 
4.1 BSD 
2.8 BSD 
Sys I+ 
4.2 BSD 
XENIX 

XENIX 

Sys I+ 


4.3 
4.3 
5.0 
4.2 
3.6 
6.3 
20.0 
15.1 
22.3 
10.6 
38.1 
14.0 
VENIX/86 15.0 
VENIX 26.0 
Idris 1.2(*) = 


| 
2 
3 
4 
5 
6 
7 
8 


2 


4 5 
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— 


Indicates UNIX System 111 plus some Berkeley enhancements. 
Indicates a benchmark that would not complete. 
The Idris shell command wait did not appear to function properly, and 


thus the benchmark could not be run. 
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Modula~Z 


The Volition system 
recommends itself based 
on its superior 
development 
environment. . .its 
compiling speed, and its 


relative polish. 
— Joel Pitt, PC Magazine 


If you do not have access 
to a VAX, the next most 
powerful development 
system is a Sage with 
Volition's compiler; it is 
very fast compiling and 


reasonably fast running. 
— Terry Anderson, Journal of 
Pascal, Ada & Modula-2 


It is a tribute to the 
compactness of this 
programming language 
that it can be used on a 
64K byte personal 


computer. 
— Allen Munro, Apple Softalk 


The documents that come 
with Volition Systems 
Modula-2 are about the 
best introduction to the 


language that | know of. 
— Jerry Pournelle, BYTE 


Volition 
systems 


PO BOX 1236 
Del Mar, CA 92014 


(619) 48-2286 


AUGUST 1984 • BYTE 407 


BENCHMARKING 


lr] 
ш 
@ 
ue 
ul 
о 
о 
x 
а. 
о 
= 
2 
о 
a 
o 
x 
e 
< 
a 


120 
SECONDS 


Figure 1: A graph of the multitasking benchmark data in table 2 with the number 
of background processes versus elapsed time for each computer. The numbers at the 
top of each line correspond to the computers as listed in table 3. It is interesting to 
note the cluster of high-performance systems on the left-hand side and the cluster of 
other systems on the right. 


Listing 7: A simple benchmark to test incrementing and looping. 


— 
a 


UNIX Operating System Implementation Test #7 


This program tests long integer incrementation. It is 
taken from USENET news article "megatest.186". 


Instructions: 
Compile by: cc -O -s -о loop loopc 


The -O option says to use the optimizer. 

The -s option says to strip the namelist from the 
object file after linking. 

The -o option says to place the object file in the file 
specified by the next argument. 


Time by: ibin/time loop 


Results: 
Although not very significant. it does say something about the 
speed of the processor, since the compiler would hopefully 
compile the “i++” as an INCR instruction and not an ADD 
instruction. The benchmark is presented here for historical 
reasons. 


e «е а HB DB з т à ?9 ът ^ © B > 9 P B e 9 т €? FF > 


+ 
=. 


main() 
{ 
long i; 
for ii = O; i < 1000000; i++) 


printf Donen"): 
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multiuser and UNIX-like do not swap. 
That is, they cannot swap a process out 
to disk and bring in another user's pro- 
cess. A system that cannot swap is 
neither truly multiuser nor UNIX-like. 
When a process runs out of primary 
memory in these systems, it dies. These 
implementations are substantially 
cheaper than most others, so be suspi- 
cious of low-cost UNIX-like systems. 

As mentioned earlier, some systems 
implement a relatively low predefined 
limit on the amount of memory or num- 
ber of processes one user can have, 
regardless of other system activity (or 
inactivity). Once this limit is exceeded, 
activity grinds to a halt, as a deadlock 
has been reached. Each blocked pro- 
cess (blocked in the sense that it is 
waiting for resources before it can con- 
tinue) is waiting for the other to ter- 
minate before it can continue. If you 
plan to be an active user on a small 
multiuser system in a single-user en- 
vironment, look out for this. The multi- 
tasking benchmark in listing 6b will 
usually bring any problems to light. 

Knowledgeable 4.1 BSD and 4.2 BSD 
users should beware of systems that 
claim to have Berkeley enhancements. 
This means that the Berkeley version of 
some UNIX commands have been 
added. For example, most so-called 
Berkeley-enhanced systems include the 
termcap (terminal capability) database, 
more {a utility that prints files one 
screen at a time), and a version of 15 (a 
utility to list the files in a directory) that 
lists files across, rather than down the 
screen. Don't expect to find the newtty 
driver and the job-contro! facilities of 
real Berkeley UNIX systems. 

If you're considering a UNIX micro- 
computer, remember that response 
doesn't always vary linearly with load 
(even on large UNIX systems). This is 
due to several factors, most notabiy 
available real memory and disk-access 
speed. If you plan to add a user or two 
later, test the prospective system now. 
Find out if the hardware can support ad- 
ditional memory and/or faster disks. 

The benchmarks presented here try 
not to be blind to what users do at the 
keyboard (not all users execute pro- 
grams similar to the Sieve of Eratos- 
thenes) but they do try to evaluate 
operating-system features that are rou- 
tinely used. By explaining how bench- 
marks should be developed, this article 


BENCHMARKING 


Benchmark the 
specific kinds 
of things you 
will be doing as 
well as overall 
performance. 


has tried to dispel the myth that all 
benchmarks do is see how fast a 
machine can crunch numbers (e.g.. the 
Whetstone benchmark has not been 
mentioned). 

Of course, benchmark results are not 
the only means to judge microcom- 
puters. Clear and sufficient documenta- 
tion, a solid customer base, and good 
product-support history are also impor- 
tant. If you do perform benchmarks on 
systems you are considering purchas- 
ing. try to benchmark the specific kinds 
of things you will be doing as well as 
overall performance in case your needs 
change. This sounds incredibly obvious, 
but many people have been disap- 
pointed by systems purchased yester- 
day that don't meet their needs 
today. 8 
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ADVANCED ANALYTICS 
TECHNOLOGY 

the "banner" ........ $ 22 
ASHTON-TATE 

d-Base Il .......,.... $ Cail 
p^ se hee $ 2 

e Mechanic...... 

DOS ee 17 
Utility City ........... 22 
BRODERBUND 

Bonk Street Writer ...$ 45 
CDEX 


All Training Prog .....S 49 


CENTRAL POINT 
Сару + ........... $ 34 


d-BASE 1] 
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Anderson-Bell 
АБИР... ,....-. г, 9 


Ashton-Tate 
d-Base Il ..........$ 
d-Bose Nl ......... 


Better Business 
Solutions, Inc. 
d-Bose Il 

(writes checks) .....3 


Data Based 
Solutions 
dNAMES .........9 


Fox & Geller 
dGraph .......... $ 
Quick Code 


Technologies 
ФЬШМК.......... $ 


Human Soft 
d-Bose Plus ....... $ 


Sensible Designs 
D-Programmer ....$ 


Software Banc 
d-Bose 11 

Users Quide ....$ 20 
Advonced d-Bose II 

Users Guide ....$ 27 
Repor! Writing 

w/ purchase of 

dBose HF ........5 10 


Tylog Systems 
d.Base Window ...S 179 


"All above ovoiloble 
on PC-DOS 


CONTINENTAL SOFTWARE 
Home Accountont....$ 49 


DIGITAL RESEARCH 
Excellent selection on 
current ond the exciting 


new products .,...... $ Coll 
DOW JONES 

Market Analyzer ..... $ 245 

Market Monager..... 219 

Microscope ....... + >; 


KRELL 
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Locksmith ........... 79 
PEACHTREE..........$ Coll 
PENGUIN SOFTWARE 

Complete Grophics...$ 50 
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XEROX EDUCATION 
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SOFTWARE 
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AVAILABLE 


All prices below are for 8" 
standard, Other formots are 
available, Some formats sub- 
ject to "Download" fee and 
require minimum 2 weeks for 
delivery Pleose inquire. 


ATI 
“All Training Prog . ea. 5 60 
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*Pro-Pack 
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MICROSOFT 
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t PF MENSES ‚ 449 
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T MAKER Ill.........8 195 
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All products with an * 
in front are also made 
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priced the same unless 
otherwise specified. 


ALPHA SOFTWARE 
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AUTODESK 
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DISPLAY CARDS 
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> For orders over $200, add 2⁄2% for shipping, 
handling and insurance. 
> 4% discount for cash payments. 


s Foreign — add 15% handling & shipping for 
prepayment. (Int'l money order.) 


P Prices are subject to change without notice. 
> All items subject to availability. 


ORYX SYSTEMS, INC. 


CRAFTSMEN OF THE NEW TECHNOLOGY 
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FORTH-83 


Table 3: FORTH-83 modifications to the required word set. (For an explanation of 
the abbreviations used in the stack diagrams, see table 7.) The pronunciation is in 
parentheses next to the FORTH word. A star (зх) indicates a new FORTH word, 


8 ("sharp") 

Stack: (+91 — +422) 

Modifications: stack diagram modified; usage outside of <# ... #> Is unrestricted 
#5 (“sharps”) 

Stack: (+d—00) 


Modifications: stack diagram modified: usage outside of <# .. #> Is unrestricted 


ATIB (“number-t--b'’) sr 
Stack: ( — addr) 
New definition: ^ user variable, containing the byte length of the text input buffer 


б (“Чек”) 
Stack: ( — addr ) 
Forrnat: ” <name> 


New definition: leave the compilation address addr of <name>, which must be found 
within the current search order; note that ' is no longer an immediate 


word 
{ (“paren”) 
Stack: [mJ 

(—) (compiling) 
Format: (ccc) 


New definition: comment characters ccc, up to the ")" delimiter. are not processed; the 
zero or more comment characters must be entirely contained within the 
remaining input stream 


*| ("times-divide") 

Stack: (ni n2n3 —n4J : 

New definition: multiply n/ by n2 to form an intermediate 32-bit value, then divide by n3; 
result n4 is the floored quotient, rounded toward negatlve infinity; forces 
an error for n3 equal to О or n4 out of range 


"IMOD ("times-divide-mod") 

Stack: (nl n2n3 —n4 n5) 

New definition: multiply n/ by n2 to form an intermediate 32-bit value, then divide by n3; 
result n4 is the remainder. with the same sign as n3 if nonzero; result n5 is 
the floored quotient rounded toward negative infinity: forces an error for 
n3 equal to О or n5 out of range 


+LOOP ("plusdloop") 


Stack: (n -—) 
(sys—) (compiling) 
Format: t... DO... +LOOP...; 


New definition: immediate word to add n to the loop index: terminate the loop if the 
index was incremented over the (limit-1) to limit boundary iotherwise, 
repeat the loop); the error-check value sys is left by DO during compilation 


, (“сотта”) 

Stack: | 16b —) 

Modifications: stack diagram modified: definition clarified to indicate that 165b is compiled 
at the top of the dictionary 


." {"dot-quote™} 

Stack: (—) 
{—) (compiling) 

Format: : «name» ... ."° cee” ...; 

New definition: immediate word to output the character string ccc, up to the delimiting 
“quote” character, during execution of <name> 


4 ("dot-parens")x 


Stack: (— ) 
(—] (compiling) 

Format: { ccc) 

New definition: immediate word to output the character string ccc, up to the delimiting “)" 
character 
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(continued from page 138) 
resulting in 65,536 passes before detec- 
tion of the necessary transition. 
Execution of LEAVE in FORTH-79 sets 
the loop index to the limit value, caus- 
ing termination at the next LOOP or 
+ LOOP. FORTH-83's LEAVE jumps con- 
trol to the first word beyond the next 
LOOP or +LOOP, without executing 
any words between LEAVE and LOOP 
or +LOOP during the final pass. 
Relationals in the new standard use 
true arithmetic comparisons. Some 
older FORTH implementations (but not 
FORTH-79) use a 64K-byte number cir- 
cle for comparisons as well, so that a 
relational test such as 


—30000 30000 < 


returns an incorrect result. FORTH-83's 
arithmetic comparisons instead must 
use a "number line" from the lowest to 
the highest permissible operand values, 
providing proper results in all cases. 

FORTH-83 comparisons that result in 
a Boolean true flag leave a value of – 1 
(FFFF hexadecimal in 2's complement 
notation) rather than FORTH-79's value 
of 1 (01 hexadecimal). Although these 
definitions are shown as changed in the 
standard, it is the definition of "true 
flag" that has been revised. Many 
FORTH-79 applications use comparison 
flags arithmetically and may not operate 
properly with the new “true” value. Any 
nonzero value is still accepted as a true 
flag when used as an operand, though. 
NOT nov leaves the l's complement of 
a numeric operand and is no longer 
equivalent to 0= . 


BUFFER RESTRICTIONS 


Mass-storage buffer areas, frequently 
used as scratch pads between FORTH- 
79 disk accesses, are restricted in 
FORTH-83. The definition of BLOCK 
now specifies that buffer contents may 
not be changed unless that change can 
be transferred to mass storage. 
FORTH-79's EMPT¥ BUFFERS has been 
relegated to the reference word set 
because FORTH-83 buffers by definition 
contain only data to be saved by SAVE- 
BUFFERS, UPDATE. or FLUSH. 
FLUSH , new to FORTH-83, saves ail 
buffer contents before unassigning all 
buffers; this permits disks to be changed 
during processing without the chance 
of data or source code being placed on 

(continued) 


FORTH-83 


і ("divide") 

Stack: (ni n2 —n3) 

New definition: divide n} by n2, leaving the floored quotient n3 rounded toward negative 
infinity: forces an error If n2 equals 0 or n3 is out of range 


IMOD c("divide-mod") 

Stack: ( ni n2 — n3 n4) 

New definition: divide ni by n2. leaving the floored quotient n4 rounded toward negative 
infinity: remainder n3 has the same sign as n2 if nonzero; forces an error if 
n2 equals 0 or n4 is out of range 


O< (["zero-ess'') 
Stack: 
New definition: 


( n — flag) 
leave a true flag (- 1) if n Is less than 0 


0= ("zero-equals'') 
Stack: ( w — flag) 
New definition: leave a true flag (— 1) if w equals 0 


0» ('zero-greater'') 
Stack: ( n — flag) 
New definition: leave a true flag (—1) if n is greater than 0 


2! ("two-dlvide")s 
Stack: (nl —n2) 
New definition: the operand is shifted 1 bit right arithmetlcally. including the sign bit 


Circle 230 on inquiry card. 


A User-Friendly 


Catalog 


... and It’s 


FROM ONE OF THE WORLDS 
LARGAST INDEPENDENT SO cm 


| URCES 
INPORMATION PROCESSING SUPPLIES 


|| 
ORDER TOLL FREE b-BROO-!XL. LIO mm © 


WP/DP/PC SUPPLIES 
& ACCESSORIES, 
COPIER PRODUCTS 
& MORE! 


Modern office supply is never a problem— 


p eie] until you run out When that happens, 
Stack: ( — sys) ' : 
' you'll want fast service and a large selec- 

— el tion of products. 
Modifications: stack diagram modified: vocabulary references changed to comply with 

FORTH-83 search order | We're Nashua-Plus,” one of the world's 

leading independent suppliers of informa- 

< ("less-than') tion-processing products and accessories. 
Stack: (ni n2 — flag) Word processing, data processing, per- 


New definition: leave a true flag (— 1) If n} is less than n2 
= ("equals") 
Stack: 

New definition 


(wl w2 — flag) 


: leave a true flag (- 1) if w/ equals w2 


> ("greater-than’’) 
Stack: (ni n2 — flag) 
New definition: leave a true flag (~ 1) if n! is greater than n2 


>BODY ("to-body")s 

Stack: (| addr! — addr2 ) 

New definition: leave the parameter field address addr2 of the word whose compilation 
address is addr! 


sonal computing, copier supplies— our 
catalog makes everything easy to find, 
easy to order, and available at a moment's 
notice. 

Send for the new Nashua-Plus" Catalog— 
a $2.00 value, yours free. 

Supplies & Service to Keep Your 
Office Working 

€ WE PAY THE FREIGHT 

e ORDER BY PHONE OR MAIL 

e RAPID DELIVERY 

@ HELP WHEN YOU NEED IT 


Wd _кыралы و‎ —M I аи ACT NOW! CALL TOLL FREE 

?DUP ("question-dupe"') OR USE THE COUPON! 

Stack: ( 166 — Iób 166) or (0—0) d 

Modifications: stack diagram modified and pronunciation changed 1- 00-331- 3400 

In New Hampshire call 603-880-2178 

ABORT” (‘‘abort-quote'’)+ ты 

Stack: fag —) = :№ъ№аѕһиау ла 
(—} (compiling) : 

Format: : «name» ... ABORT’ ccc’... : - 70 Franklin Street, CS 2038, Dept. A-6 lu 


New definition: immediate word to output the character string ccc (up to the delimiting 


"quote'') and initiate a system-dependent abort if flag is true when 


Nashua, NH 03061 


- (1 Yes! RM my FREE Nashua-Plus" Catalog | 


<name> 15 executed: the abort routine must at least include all functions (worth $2.00)! 

of ABORT Й g 
B NAME E 

BASE COM 
Stack: ( — addr ) - mm - 

New definition: user variable containing the current I/O radix. in the range of 2 to 72 TITLE 
- ADDRESS - 
(continued) П CITY STATE ZIP ü 

TELEPHONE 
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8 Iwabash 


Flexible Diskette 
6 Year Warranty- 100% Certified 


‘FREE @ DELIVERY 
S/a. $135, | ssso $119, 


each 
48 TPUN)HUB ENG Qna 


Posted 10 per Sor Раса Wr HU мо 


BULK 
$1 = 2200. $1 38 


кыр Rig 

BULK 

веро $109, 
АЕ Fach one EE U— 


TN Hour Order Desk 


TW 1-800-634-2248 


Vise, za am Сеп. chk, М/О, C.O.D. cash. 
Gel immediate shipment. Schools & govt. on P.O. #, 
Personal of company checks held 14 days. 

APO, FPO. Can. and other non-UPS delivered. add $5. 


"Free Galteety on mitwtium orders of 560 of mora Others add E? far Så H 


Software Services 


| 1326 26th St, &, Suite H, Farge ND $8103 1-701-280-0121 


Circle 282 on inquiry card. 


CONVERSE ‘is: COMPUTER 


AT LAST! A FULL IMPLEMENTATION of the original ELIZA program is | 


how avalible to run on your micrecompulert 


Cresied st MIT in 1966, ELIZA паз become ihe world's mos: celebrated | 


атча! (niedigance demomiration program. ELIZA «s а non-deective 
isi each statameni а you гуре d in and then 


peychothenmpist who 
Piüpehds wih her own comment or quesiion—and her remarks are | 


offen amazingly appropriate! 


Demgned to run on a large malnirame, ELIZA has never belore been 
ivalatla to personal computer users except in pn siripped dism 
mn та sophistication which made the original program во 
ксн! 


Now, Our new mMucrocompuler virtión possessing tha FULL power and 
range of axpresyon of the origen 13 being offered at the introductory 
price of only $25, And if you want fo find cut how she does it lor beach 
Iur to do more), we will Inctuds the complete SOURCE PROGRAM for 
only $20 additional 


Order your copy of ELIZA today and youll never again wonder haw to 
reepond when ypu hear sOMEONG SFY, «Сео let's see whai this гот 
puter О] yours can ion bern ai 
ELIZA J5 AVAILABLE (Н THE FOLLOWING FORMATS: 
1.5% inch digk for tha 48% Apple 11, И Plug, lle or IH , 
325 for Protected Vergion = $45 for Appiesott Source Version 


2. cl pom for the ВАК IGM Parsonal Computer 
for Protected Versión = $45 for IBM Disk BASIC Source Version 


3. i ich disk or Шри cassetig for the Commodore 64 (specify which} 
$25 lor Protected Version — $45 for C-84 BASIC Source Version 
| 4. Standard В Inch mingle dansity disk for all CP/M hased computers 
$26 for ELIZA. COM — $45 wiih Microaott BASIC-BO Source 


5, &X inch disk for modi CP/M based computers (specify computer! 
325 fer ELIZA СОМ = £45 with Microgoti BASIC-80 Source 
Piggse aci 32 00 shipping and handing to ati orders 
(CaiHfomia residents please add 53, salas tax| 


ARTIFICIAL INTELLIGENCE RESEARCH GROUP 


[213) 655-7368 213) 854-2214 
MC. VISA and checks sccepted 


H ffordable 
IGM PC-Compatible System for $1361 
Рова CPU card 
s ColonGraphic card 
+ Disk adapter with cable 
s Monochrome card 
1 Keyboard 
* System Enclosure 
ә DOW Powar Supply & tan 


MICRO SYSTEMS, INC. 
2350 WALSH AVE., SANTA CLARA, CA 95051 
(408) 960-9866 TLX 3719075 EDGE UB 
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FORTH-83 


BLOCK 

Stack: {ш — addr | 

New definition: assign the buffer whose first data byte is at addr to block u and transfer 
the data If the block is not already in a buffer: prior contents of the buffer 
are saved to disk if the update bit is set: if block u is already in a buffer. 
addr points to it and no data is transferred; buffer contents must be 
storable (only the data within the last buffer referenced by BLOCK or 
BUFFER is valid) 


BUFFER 

Stack: {ш — addr | 

New deflnition:  stmilar to BLOCK except that block u might not be transferred to the 
buffer if not already in memory; the contents of the buffer after execution 
are unspecified 


CMOVE» ('"cmove-up')3r 

Stack: ( addr! addr2 u — | 

New definition: move u bytes, starting with the byte at ( adar! + и - 1) to 
(addr? + u ~ |) and proceeding toward low memory: no bytes are 
moved If u Is O 


COMPILE 
Stack: (—! 
Format: : «namel? .., COMPILE <name2> ...; 


New definition: during execution of « name! > , compile the compilation address of the 
nonimmediate word « name2 into the top of the dictionary 


CONSTANT 
Stack: i !6b —) 
Format: CONSTANT «name» 


New definition: compile the definition of <name> such that later execution of <name> 
leaves [6b on the stack 


D« = (‘‘d-less-than’’) 
Stack: i di d2 — flag) 
New definition: leave a true fag (~ 1) if d! is less than d2 


DEFINITIONS 

Stack: ( —1 

New definition: make the compilation vocabulary the same as the vocabulary now first In 
the search order 


DO 
Stack: iwi w2 —J 

[—sys) (compiling) 
Formats: а. DO... LOOP .. 


:.. DO... FLOOP ...; 

New definition: Immediate word to begin an Indexed loop, with initial value w2 and limit 
value wł; all DO loops are performed at least once: sys is balanced during 
compliatlon by LOOP or +LOOP ; force an error if space is not available 
for at least three levels of nesting 


DOES» 
Stack: | — adar] 
i—i}  lcompiling) 
Format: : «namel ... «create» ... DOES» ... ; 


New definition: immediate word to define the execution behavior of any later word 
<name2> defined using « name] > ; the «create» may be CREATE ог 
any user-defined word that executes CREATE ; later execution of 
«name2 places <лате2 > ' parameter field address on the stack 
before executing the sequence of words between DOES » and ; in 
« name ! »'s definition 


EMIT 

Stack: { f6b—| 

New definition: display the ASCII character defined by the lowest 7 bits of I56 on the 
current output device; if additional bits are available for display in an 
environmentally-dependent manner, all must be displayed 


EXPECT 
Stack: 


New definition: 


FIND 
Stack: 


New definition: 


FLUSH v 
Stack: 


New definition: 


FORGET 
Stack: 
Format: 


New definition: 


FORTH 
Stack: 


New definition: 


FORTH-83 ў 
Stack: 


New definition: 


Modification: 


KEY 
Stack: 


New definition: 


LEAVE 
Stack: 


Formats: 


New definition: 


LITERAL 
Stack: 


Format: 


New definltion: 


LOOP ("loop" 


Stack: 


Format: 


New definition: 


-— 


FORTH-83 


{addr «n — } 

store characters beginning at addr until a "return" is encountered or +n 
characters have been stored: the "return" is not stored but is displayed 
lalong with all received characters) as a blank 


(addr — addr2 п | 

for a string with a count byte at addr!, search for a matching word name 
using the current search order: if found. addr2 is the matching word's 
compilation address; n is | if the word Is immediate (or —! otherwise); if 
no match is found. addr2 is the same as addr/ and n equals 0 


(—) 
unassign all block buffers after executing a sequence equivalent to the 
SAVE-BUFFERS operation 


{—) 

FORGET <name> 

delete <name> and all later-defined words: force an error if <name> is 
not within the current search order or if the compilation vocabulary is 
removed 


Hs 
make FORTH the first vocabulary in the search order; not immediate 


(=) 
force an error condition if the operating environment is not a FORTH-83 
standard system 


( char — ) 


usage outside of <# ... #> is unrestricted 


( — 16b) 

recelve the ASCII character defined by the lowest 7 bits of 16b on the 
current input device; all ASCII codes are permitted; characters are not 
displayed, nor are control characters processed 


=) 


{—} (compiling) 
: «name» ... БРО... LEAVE ... LOOP... ; 
: «name» ... DO ... LEAVE ... «LOOP ... ; 


immediate word, to transfer execution of <name> to the first word 
beyond LOOP or +LOOP ; LEAVE may appear multiple times or within 
other control structures 


{ = !6b) 
{ 16b — ) (compiling) 
: <name> .., LITERAL ...:; 


immedlate word to complle a system-dependent operatlon: later execution 
of <name> leaves /6b on the stack 


j=) 

{sys—) (compiling) 

а ТР! ТЕС 

immediate word to increment the current loop index by 1; terminate the 
loop if the index was incremented over the (limit-1) to limit boundary 
jotherwise. repeat the loop); the error check value sys is left by DO during 
compilation 


(continued) 


Double Your 
51" disk storage 
capacity without adding a drive. 


Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller, in conjunction 
with your БМ” drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8" and 
БИ" drives — simultaneously, 


C.D.A. Systeme Inc. 


Controlled Data e WC Systems Inc. 
7210 Clairmont Mesa Bhyd., San Diego, CA III! 
(619) 560-1272 
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MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLDM Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and COD's 
accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401. In Cal. call 
k — (800)592-5935 or 
a (805)543-1037 


Convert What You Have 
To What You Want! 


* RS232 -— * Centronics Parailel 
* B Baud Ra * Handahake Signals 
* Latched Outputs "Compact зу x AX x 15 


No longer will your расте m p^ T эса, iha по туре 
сі ро! д» и have avallable! Our ca 
Sarien — €— tha levies Clie Ag рз on [he 

iatest іп CMOS t y, these units laature full baud 
rate selection to 19. уи 7 handshake signals tc maximize 
transfer aflictency, Cetallad docgmeniatlan лои 
simplilied installation. Order Ihe Mode! 770 (SerPar or 
Mode! 775 (Par'Sar) Today! 


Buftar Products 
Coming Soon! 


CALL (805) 487-1665 or 487-1666 
em For FAST Delivery 
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, lt all adds up... 


HOME COMPUTERS 


a hae „> n7 ی‎ нача чле > 
veo 77 ل‎ oS R7 ren at ee ب ل لے‎ КТ) ЫЙ 


E GJ) Сар f£) С) G) GA C) 66) Remi Е 


T сыш LO пй a G2 D ЄЛ G2 GJ. UWI 


Sicrummdmousomu «m 


1026 Dot Matrix Printer........$299.00 
1027 Letter Quality Printer..6269.00 


WHILE SUPPLY LASTS 
SOOKE urasaobbdrnaanunaunwê CALL 
BOOXL —V——— E 


Callfor new low pricing 
1200XIL BGCHEECHR ERED SRE и CALL 
1450XL SSSR BR EBSEReeSTERE ATE CALL 


CX30 Paddilea............... HEN UU 
CX40 ./оуўпМоК............................ЁТ.ӘЙ 
4011 Star Raiders................-..... 8L. DB 


1050 Direct Connect Modem....699.89 4022 Pao Мал ...........................$51.90 
1080 Disk Drive........ ............. $349.00 4025 Оеїепдйег.......................... $31.98 
1064 Memory Module............ $125.00 8028 Dig Омд........... .............. $31.90 
Touch Tabiet/Software............ -$84.99 8051 Donkey Коп................... $35.99 
Light Pen/Software................, $72.99 8034 Pole Posttion.................... $37.88 
CX2e2 Track Ва!!................... $39.99 8040 Donkey Kong Jr............. $33.99 
TOOT Atari Logo.....................-- $74.99 8043 Ms Раотал...................... $37.88 
4018 Pilot (Home)..................... $57.98 8044 Jouat........ $37.090 
408 Pilot (Ёйис.)....................... $99.99 8045 Репдо............................... $32.59 
8038 Atari Pilot.................... ..$77.99 8083 Moon Раїго]..................... $33.99 
BO49 `/їз1ба1с.......................... $148.99 4005 Asserbler........... m. Н $44.99 
488 Communicator IT..............8119.98 8126 Microsoft Basic I or П ..864 99 

DISK DRIVES FOR ATARI 

PERCOM RANA 
AT t t p $279.00 ЛОВ... аон овен $599.00 
BT -\ 1 PD. eorr eie $299.00 TRAK 

INDUS P uoo PONESE E E 1. OF 


OT Drive. FV Se De wt фе ttbutbasuikátusevs 


apres 8378.CO0 ATDA...,.. 995922224 He OSA RE EPA DA O44 $889 Rea) 


MEMORY BOARDS 


Axlon 58К..............................ё89.Ө8 
Axlon 480.............. ME ES $99.99 
Axlon 128K....... «2299.00 


APPLE/'FRANKLIN 
Axlon 128K........... a nena .., $299.00 
Axlon 540К................. .........8849.00 


ALIEN VOICE BOX 


Atari. s*sssqanacasese оаа O o BEL. OR Apple m ——— S A ПО 
DISKETTES 
ALEPHANT 
mu" due $2190 S'4" SUBD. es ..817 98 
BiA“ MD-B......... PUR IRI $29.99 5'4" SSDD........ „$21.99 
B ЖЁБ И een $39.99 5'A" DS/DD... ООШ UABEB. 99 
BU о." ИРЕР ی‎ _. $49.99 DISK HOLDERS 
VERBATIM INNOVATIVE CONCEPTS 
Bia" SYDD., ooreis CCC Flip-n-Fllg. e enne — $5.09 


Bu" DODD............4..-- S4. OU 
BIÐ 
544" Disk Head Cleaner...........614.99 


Flip-n-Fiie o MEME eae 
Fiip-n-File BO wflcdik............... BAD 
Flip-n-File (400/800 ROM) .......$17.090 


CONTROLLERS & JOYSTICKS 


wWICO KRAFT 
e OY SOK suas ea SRHOD фоувмМеК..................................... $41.99 
S-way «уБ... — „$22.99 Atari Single РЇг®....................... $12.98 
Power Grip... $2199 Atari Switch Hitter.................- $18.08 
BOSS Joystick ee $17.99 Apple Paddies........................ 894.08 
ATARI/VIC Trak Ball................ $34.99 ІВМ Райй168..............................854:09 
Apple Trak Ва]і........................ $54.99 ІВМ Joaystick.....................—...... 945.08 
Apple Алпа1ой............................ $37.99 
Hoala 

Atari (ДОМУ. eS ИР [bo IBM r——— улса $89.08 
C-64 (ROM)... ...$79.99 Apple/Franklin к, „зө $85 99 


COMPUTER NN 


west 


P.O.Box 8689 


Stateline, NV 89449 


-648-3311 


In NV cal! (702)588-5654. Dept. 100 
Order Status Number: 588-5654 


PRINTERS 


AXIOM 
ATd00 Atar! Interface Printer$199.00 


GP-1OO Parallel Interfacs........8189.00 

GP-550 Atari Bidtrectional.....g319.00 

GP-700 Atar! Color Printer,.,.8489.00 

GP-550 Parallel FPrinter.......,, $269.00 

BMC 

401 Letter Quality .................. $589.00 

BX-BO Dot Matrix............... $269.00 
C.ITOH 

Gorilla Вапапда........................ $149.00 

Prowrlter BBIOP............... seven $79.00 

Prowriter 1ВВОР................ ..... $899.00 

A10 (18 срв) Son of Starwriter$569. оо 

Hot Dot Matrix .. eese CALL 

Ріб-40 Starwriter........ ...$999.00 

F10-88 Printmaster.... auos. С $1349. 00 
COMREX 

ComWriter 1] Letter Quality..6449.00 
DIABLO 

820 Letter Quality................ $943.00 

BIO Latter Quality................ $1749.00 

DAISY WAITER 


Tractor Feed {Unij.......... .... .8$109.00 
EPSON 

RX-80. RX.BOFT, RX-100........... CALL 

ЕК0, ЕХ-100............................САЫ, 

ТАЙ. E. 0 sass Ge а ОА ШЇ 

IDs 

Prism 80...Рог Configuration.....CALL 

Prism 32...For Configuration.....CALL 
JUXI 

illo EE. БАЙЫ ОО 


8027 Dot Маќбгіх.................... 

(0 l1 p MM ore eames CALL 

ЗО1О0Л18/50.........................----.—- $749 00 

8510/15/80 ......................-......21889.00 

7TlO/1B/BO ....................-....... 02788.00 
OKIDATA 

82, 85, 84, 92, 93, 2550, 2410...CALL 
OLYMPIA 

Compact @ аааз sas ena essences ro MATTB ШОП 


зс ка» sts 


Tractor Feed.. "— À 
SILVER RBED 

500 Letter Qualiky.................449.00 
880 Letter Quality.................8848.00 
770 Letter Quality............. „6889.00 

BTAR 
бети ОХ ...............---- 
бөпйпї 1ЮХ........... uuu 
Serial Боаг@....................... 
Pattie ТЮ. л 
Radix 15.. 


$279 00 
$389.00 
» £75.00 
... $599.00 
... $899.00 
“TOSHIBA. 
po o DAR parrene rasins esenee ТТТ.» 
T T edi ees l4 eo) 
TRANSTAR 

“120P ЕНЕ aet Suh йд бй NL 00 
MEME Nee lss ЛИ КК $649.00 
et) | a ..., 8459.00 


MODEMS 


ANCHOR 
Volksmodem. ................› $59 99 
Mark IL Sgrigl......,...... «4 . $79 99 
Mark VII {Auto Ans/Auto Dial$99.09 
Mark XII (1200 Baud).....,...,..8289,99 


NOVATION 
DOE Lo hice Fm Me sadi a rice dace 
a Nil oo ca ce з bi i ba O ар $138.00 
Smart Cat 103... v 0170.00 
Smart Cat 103/212... $399.00 


"b*ttsoPppte тты 


Mark TR8-80...,........................889.99  AutoCat seen eere BÉÓID.00 
9 Volt Power Supply................... $9.99 213 AultoCaL......... oes 8849.00 
HAYES Apple Cat 1Т............................ $249.00 
Smartmodem 300.. $199.00 212 Apple бат...................... $449.00 
Smartmodem 1200................ $499.00 Apple Cat 212 WORE .... 5258.00 
Smartmodem 1200B.......... ,.8449.00 Smart Cat Plus. ...$369.00 

Mieromodem £[Ie..................... $269.00 ZENITH 
Micromodem 100....... ee н mia ... $339.00 
Smart Com Il abssseat e$ ensapgtesseg2ogn 0.99 ы it gera aguvubusapacspapdo machin} 00 

Chronograph nan HATE RARAPACC( 022 0*9 6900 8.00 ONU NEA c 

dile t 

AMDEE SAKATA 
300 Grden......... ИИИ ИН e $149.00 $C.100 Соот ve 8280.00 
1 EET o ЛЛК Г $159.00 80.1000 бтезп................. . $129.00 
ВІО Evo s T $169.00 SA-1000 Amber...............« $139.00 

GE Joa eer $269 00 TAXAN 
Coler I BjUS.«2--—- $289 OO 210 Color RGB............... §269.00 
Color & Pius... = «599.00 400 Med Res HGB......... mae t $315.00 
Hew Color 300 400,800, 800, 700...dalt 415 Hi-Rea RGB......................429.00 
Color 4T ІВМ.............. c n $000.00 420 Hi-Res ROB (IBM)............$46B.00 
ane 100 12" бгеөвп...................:....2128:00 


1201 cla" Green)...... ктан {de 
1801 Pius (12 Green Hi-Res) $98 Ө 
SIBI Plus... cie .. $249.00 

GORILLA 
1g" Green...... 


LAY о. Le aed ri $95.99 


NEC 
JB 1880 Green........................109.00 
JB 1801 Üüreen...............,........8149.90 
JB 180B Amrber..................8159.99 
JB 1816 Color........ ИИТИИ DRDO. 
JC 1816 ROB..........................$428.00 
JC 1460 Color........ $359 OO 
PRINCETON GRAPHICS 
MAX.1g Amber...........« . $188.00 
BX-12 RGB... f ..-..$499.00 
SRT-2 RGB........ ...8849.00 


canada 


800-233-8950 ишь 


In PA call (717)827-9575. Dept. 100 
Order Status Number: 327-9576 
Customer Service Number: 327-1450 
477 E. 3rd Bt., Williamsport, РА 17701 


105 12” Amber....... ДАЛАЈ Biss. 00 
VSI 


Pi 2. 8" Green..... 

Pi 2. 12" Green... .............. 
Pi 3. 12" Amber............... 
Pi 4. 9" Amber 

1400 Color... 


.. $99.88 
. .$118.99 
-. 5129.99 
$119.99 
.$269 99 


RIL ORDER 


Ontario/Quebec 800-258-3974 
Other Provinces800-268-4559 
In Toronto call (416)828-0866, Dept. 100 
Order Status Number: 828-0666 
2508 Dunwin Drive, Unit SB 
Mississauga, Ontario, Canada LSLITi 


cottons EA es 
ZVM122 ا کم‎ pa 
ZVM125 бгеөп.......................... 89.93 
ZVM124 IBM-Amber.............. 8149.00 
2ZVMI31 Color................. e $509.00 
ZVMIGS ROB- ..............-- $429.00 
ZVM135 RGB'Composite......... $489.00 
east 
Y VISA 


No risk. no deposit on C.O.D. orders and no waiting period for certified checks or money orders Add 3% (minimum $5) shipping and handling on all orders 
Larger shipments may require additional charges. NV ard PA residents add sales tax All items subject to availability and price change. Call today for 


our catalog 
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Circle 69 on inquiry card. 


the best 


prices 


APPLE/FRANELIN FRANKLIN NEC PRINTERS 
NEC 2050.......................,.......8899.00 
DISK DRIVES NEC 5ББО............... ООШУУ ТТ. @ 
MICRO-8CI К me а айымына ai MICROPRO 
ЧОСЕР Daa) a WordStar Professional Pack #60 00 
54” S20K Floppy....... ......... $199.00 MI 
AQ. "—— E | CROMIM 
A40 $299.00 5 Meg Hard w/Controller....$1049.00 R:Base 4000... Wi, NUT. 
ATO... | 8519.00 10 Meg Hard w/Controller...$1349.06 MULTIMATE INT. (4 
RANA 20 Mee Lo VIBIORP "9909 Multi Мабе.............. monas $289.00 
Elite 1222222 --- $279.00 VisiCale IV................ 19.00 ال‎ i Es 
Elite De ittm DOO Y 181W ord + С, —-— __ „ERAB об Crosstalk ................. ter EAE, 
Elta  ——————- 7. 2 Vision ‘Be Fr + kg г MIOROSOFT . 
| Optical Mouse 777777616909 PUPUN nan |] @ 
APPLE ite STARTER PACK | ABNHTON-TATR 
84X Apple Пе, Disk Drive fe Controller. ACE 1000 Color Computer . .. CALL IDEA ssociates dBASE II... ЖОВ КИ 
80 Column Card. Monitor П & DOS 5.5 ACE PRO PLUS System.. CALL SMB to 45MB Hard drives with BASE IIL......... time: 5429.00 
СОМРІЕТЕ............................. LL АСЕ 1260 Off:ce Mgmt SystemCALL removable Cart. backupas low as$1399 Friday | e8 5179.00 
Call on all other Apple Models ACE PORTABLES. CALL AST RESEARCH IUS {$ 
Easy Writer II.. „$249.00 
к Six Pak Pius. .. .from...$249.00 EasySpeller. "8119.00 
‚ FAS Combo Pilus II ............ from...§279.00 Pils <. ' 
САХ SAN ҮС» £ | Ы , Mega РЇив.........›.... ITO... Ae99.00 ые азааззоав OOOH б шый d-di ана: SUO. 
cd ио Pius....... "ТҮТТҮ OTI. #139.00 ә 
MEG BB... ooo eroe Alls lst Class Мота lar 70.00 
асарам Home Accountant Pius. $68.09 
MBC BBO-4................. CALL Quadlink..... dteoneateenee КОИ 7D Кес, LOTUS "Бр ка + ek 
MBG BBB..................... CALL p ЖЕТЕ гше MA rpm _ — D Symphony .. ...$519.00 
MBC 885 “2. EELEE] аен ALL - uad 1 x $2390 1- 2-8. md . $339. 00 
Quadcolor . as low as...6239.00  SRoFESSIONAL SOFTWARE 
CHrOnogpraph esee rus $89.98 PC Flus/The Bos £209.00 (a 
D | HEWLETT PACKARD Parallel Interface Board.......... $80.99 “ а Ep nin — ; 
— HP 116... TNI E ES .$62.99 64K RAM Chips Kit............ . $49.99 Мара gar 
HP 186....... aneces чаб ваф ефе cesta ee 2.09 4 Fua erenn нчө 80,98 
HP 150, NADER UNEP TOME Ce eo seas vratusebuhepas „402.99 | 
ae i... ee "$92.99 77» | Gata Systems, @ 
HP 76D....... T NIHU Е $870.99 
HPIL Module... $98.99 ) ар ڈت‎ 
HP 71B $419.99 HPIL Cassette or Printer .$359 99 € | 16 ВІТ SYSTEMS 
9.9 Card Reader .. . . $143.99 teu Cali for price and configurations 
41CV ————— m 1 |. * 3 Extended Function Module £63.99 ФА A Puer (9 
SSSCCOSC ASHTECH ьЛлатартаасарода 24 * 9 T M 1 . + ма Rû e 63.9 
410X $249.9 ime Module 8 t SOFTWARE 
SHARP NEC ; C-64 Atari IBM 
Electronic Arts 
Опе on One 420 90 $29.90 $29.08 T: 
Music Construction $29.09 $229.99 $22.99 
Pinball Construction $29.29 $29.99 32999 
Cut & Paste $59.99 $39.09 559.90 
Hard Hat Mack $27 98 527 99 $27 99 
: InfoCom 
PCO-] BOOB... .ccccccccscceccscces $168.99 | $469 Witness $29 99 525 98 $28 ge - 
Pc-l1250A LETETI] IIITTIIIITTITITEII $88.99 Infidel $29 9S $28 99 $28 99 
СЕ.125 Printer/Cassette.........$128.99 NEC nena: d e M" о 
CE-15Q Color Printer/Cassetue$ 171.90 PQ-8221A Thermal Prinuer....6149.99 А $29.90 £29 99 $29.00 
CE-189. BE pt) oer Thom PC-828 LA Data Reoorder —«—— $99.09 Zork1.2.3 ea $27.99 $27.00 $27.90 
DE-161 FEE oc tr "+ PC-8201-06 6K RAM Chips....$108.00 Buspended $29.90 $29.59 822.90 e 
CE-8DO ROM Tidhrery........880.90 PC-6206A 52K RAM Cartridge$329.00 Sorcerer $29.99 $59.09 $50.99 
AtariSoft A 
C commodore deret $34 99 WA 626 99 
d Moon Patrol $34 99 NA $28 89 
. 8X-G4Portable...................ee $839 Mis ашаа $34 99 NA $25 00 
CHM АОЗ8...........+— *abvescatvuass $659 CBM с АИТСА ОКИ PacMan 534 99 NA $28 Bg 3 
CBM 8098... .6869.00 C154: Disk Drive..................$249.00 Donkey Kong $34 99 NIA $28 өз 
CBM 9000... ...8999.00 C1530 Datasette.......... va aa $89.99 Pole Position $34 99 NA $28 99 
Ln ————————— $769.00 C1520 Color PrinterPlotter..§ 129.00 Spinnaker 
8032 to 9000 Upgrade........... $499.00 M-801 Dot Matrix Printer.....$219.00 Aerobics $25.90 $28.90 $48.89 
2031 LP Disk Drive..............8299.00 C1626 Dot Matrix/Gertal........6299.00 Trans $24.09 $24.00 $24.09 @ 
BOGO Disk, Drive... $999.00 C1702 Color Monttor..............$259.00 Adventure Cresture $24.90 524.90 $24.60 | 
Aegean Voyage $24.90 424.00 $24.90 
8280 Disk. Drivs...................61249. оо C1311 doystick....... ЗЮ .......%4.09 Snooper Troops Lg oa 328.065 $258.88 435.99 
4023 Printer... . -1.39000 C1312 Paddles $1199 Traction Fever $22 99 822 99 222 дй 
80235 Printer... |... $589.00 C1600 VIC Modem........... $59.99 Alphabet Zoo $22 09 $22.09 $22 95 
6400 Printer .. x $1449.00 C1650 Auto Mdoem.......... $89.99 tn Search of $24 99 $24 99 $24 ӨЯ ey 
Z-RAM.. dum $369.00 Logo 64...... sen mess. $49.99 Facemaker $22 99 522 89 $22 99 
Silicon Office.. $899.00 Pilot ба4........................ so. 859.99 شنت‎ — dibus $17 99 51° 89 
Tha Manager...... —— $189.00 Word Pro 64 Р}ц».................... $59.99 упасес 
И АЕ... $125.00 Calo Result 64.......................... $65.99 i Writer $75.99 670.00 8175.99 
DB. eren tnr 9158.00 Calo Result Еаву...................... $39.99 іСогр 
МОВ 801 Color Printan...........$400.00 hs e аЙ ce o d T gm. @ 
PROFRISION AL SOFTWARE DPS 1101 Daisy Printer.......8459.00 — "D 
Wort Pro R P1us...................8158.00 Magic Voice Speech Module.....$54.00 D» WA КА £ao bo 
Word Pro 3 Plus . .. $189.00 Desk Organizer Lock... $49.39 Graph МА N/A $59 89 
Word Pro 4 Plus 5 Plusench..$279.00 Vidtex Telecommunications $34.95 Report МА NA $75 58 
InfoFro......... ——- $179.00 мар File NA NIA $88 89 $7509 e 
Administrator.. so eee 999.00 SD1 Disk Drive............ : $349.00 Solutions * as low as NA NA $15 69 $15 a9 
МИШЕ: оса uei $79.99 SD2 Disk Drive..... ...$688.00 «Сай on Titles 
west saa east 
29 Ontario/Guebec 800-268-3974 VISA. u 
800-648-3311 Other Provinces800-268-4559 800-233-8950 a 
In NV call (702)588-5654 Dept. 100 In Toronto cal] (416)828-0866, Dept. 100 In PA call (717)527-9575. Dept. 100 
Order Status Number: 588-5654 Order 8tatus Number: 828-0866 Order Status Number: 327-0678 
P.O.Box 6689 2505 Dunwin Drive, Unit 3B Customer Service Number: 627-1450; | ép 
Stateline. NV 89449 Mississauga. Ontario, Canada L8L1T1 477 Е. ard St., Williamsport, PA 1 - 
CANADIAN ORDERS: All prices are subject to shipping. tax and currency fluctuations. Call for exact pricing in Canada. INTERNATIONAL ORDERS: All 
orders placed with U.S. offices for delivery outside the Continental I nited States must be pre-paid by certified check only. Include 3% {minimum $5) 
shipping and handling EDUCATIONAL DISCOUNTS: Additional discounts are available to qualified Educational Institutions. APO & FPO. Add 3% (minimum € 
$5) shipping and handling. 
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COMPUTER RUNS MOTORS 


= ROBOTS 
a PROCESS CONTROL 
* CONVEYORS 


= ONE PORT RUNS UP 
TO FOUR MOTORS 


Lise your computer with 
the СОРА controller to com- 
mand speed and direction of two 
independent motors from a single output port 
For robot drive motors or any two functions 
requiring proportional bipolar control of 15 Vdc 
up to 12 Amps each. Normally the controller 
installs between the computer, a 12 Vdc battery, 
and two OC PM motors mounted right and 
left on a robot. Simple software commands set 
speed and direction latches in the CDFR thus 
ireeing your computer for other tasks Two 
CDFR's contro! four motors with a single port 
The CDFR speed control uses CMOS, opto- 
isolators & relayless PWM power circuitry, One 
year limited. warranty, Buy now with parallel 
interface for $225 00. or serial for $315 00 
Other robotics components available. MC. 
VISA. MO, or check. 


15445 VENTURA BLVD . SUITE 10-281 
шша SHERMAN OAKS. СА 91413 
eX. (213) 993-1073 


Cirde 315 on inquiry card. 


Keeps up to 100 5^ ^ 

Ciskeltes in a protective, к Ы 
Meek, smoke acrylic cover, ABS 
belge plastic bottom and 9 plastic lm 8 3 
dividers, Don't lose this chance to get EW x TW а 1471 
a cónvenignt, elegant, lop quality organizer, WI: 26m. 
fast dellvary and lower price on your LOCKING 
Diskette Fila, LA-09 


== WAREHOUSE DIRECT SALE — 


UPS shipping charge ia prepaid 

(conlinantal U.S. only). Cashier YOUR NET PRICE 
check, money order oc cash will! QTY 1 25 81D 
ship within 24 hours. Personal f $ 19.50 18.90 17.90 
company check allow 10 days to 

clear. 


JUST MAIL YOUR ORDER WITH CHECK, TODAY! 
DEALER / DEM WELCOME — DISCOUNT WITH QUANTITY ORDER 
(714) 692-8229 • (714) 695-6186 


LONG-LIFE ACCESSORIES CO. 


Р.О. BOX 2925 • SEAL BEACH, CA 90740 


Circle 183 on inquiry card. 


DISKETTES 


BASF Diskettes at compe- 
titive price. Call TOLL FREE 
(800) 235-4137 for prices and 
information. Visa and Master 
Card accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Cal call 
(805) 543-1037 | 


Circle 243 on inquiry card. 


MOD 
Stack: 


New definition: 


FORTH-83 


(n! n2 —n3| 
divide п! by n2: the remainder of n3 has the same sign as n2 if nonzero: 


force an error if n2 equals O or n3 Is out of range 


NOT 
Stack: 


New definition: 


PAD 
Stack: 


New definition: 


PICK 
Stack: 


New definition: 


ROLL 
Stack: 
New definition: 


SIGN 
Stack: 
Modification: 


SPAN x 
Stack: 
New definition: 


STATE 
Stack: 
Modification: 


TIB ("t-b')* 
Stack: 
New definition: 


(661 — f6b2 | 
leave the one’s complement of /6b! 


i — addr ) 
leave a pointer to the first byte of a floating scratch-pad area: the area 
must contain at least 84 bytes 


* 


(*n—lóbJ|. 

leave a copy of the nth stack location, not counting the location containing 
the +n operand; the operand is zero-based, so that DUP is equivalent to 
О PICK. and OVER is equivalent to | PICK 


| nen) 

roll the nth (not counting the position occupied by +n) stack location's 
contents to the top of the stack, moving all intervening values down one 
location; the +л operand is zero-based. thus ROT is equivalent to 2 ROLL 
and 0 ROLL is a null operation 


{л —) 
usage outside of < ... ... > and colon definitions is unrestricted 


| — addr ) 
user variable containing the number of characters received and stored by 
the last execution of EXPECT . 


| — addr) 
contents may not be modified by a program 


| — addr | 
leave a polnter to the first byte of the terminal input buffer: length of the 
buffer must be at least 80 characters 


U< ("udess-than'') 


Stack: 
New definition: 


(uf u2 — flag) 
leave a true flag {~ 1) if u} is less than u2 


ОМ» ("um-tlmes )z 


Stack: 
New definition: 


(ul u2 — ud) 
leave the unsigned double-precision product of u! and u2 


UM/MOD ("u-m-divide-mod"'|:3x 


Stack: 
New definition: 


VOCABULARY 
Stack: 

Forrnat: 

New definition: 


| ud ui — u2 u3 | 
leave the remainder u2 and floored quotient u3 of ud divided by и/: force 
an error if u! equals 0 or u3 is out of range 


Lm] 

VOCABULARY <name> 

compile a definition for «name to initiate a new vocabulary: later 
execution of <name> makes it the first vocabulary in the search order: 
the sequence <name> DEFINITIONS makes <name> the compilation 
vocabulary, to which new definitions are linked; <name> is not 
immediate 


FORTH-83 


WORD 
Stack: 
New definition: 


( char — addr ) 

parses the next word delimited by char (ignoring any leading instances) or 
the end of the input stream and stores it with its count bytes at addr; a 
blank is appended to the character string but is not included in the count: 
the count equals 0 if the input stream is already exhausted: the pointer in 


»IN is updated to indicate the character after the final delimiter 


[1 (“bracket-tick’) + 

Stack: | — addr | 
{—} (compiling) 

Format: : «namel > 


New definition: 


o» l] <name?> ...: 
immediate word to compile the compilation address addr of <name2> as 


a literal in the definition of «name! > ; later execution of «name! > 


leaves addr on the stack 


Table 4: FORTH-83 modifications to the double-number (32-bit) word set. (For an 
explanation of the abbreviations used in the stack diagrams, see table 7.) The 
pronunciation is in parentheses next to the FORTH word. A star (5) indicates a 


new FORTH word. 
2CONSTANT (‘‘two-constant’’} 


Stack: | 32b —) 
Format: 2CONSTANT <name> 
New deflnition: 
on the stack 
DR {д-до е”) 
Stack: {d+n—) 


| New definition: 


create a dictionary definition for <name>. which executes by leaving 32b 


output d in the current radix, right justified in a field of +n characters: 


force an error condition if the field width is insufficient 


DO = ("d-zerc-equals'"') 
Stack: { wd — flag | 
New definition: 


DZ |"d-two-divide ')3r 
Stack: (d! —d2) 
New definition: 


D< ("d-ess-than'') 
Stack: (d! d2 — flag) 
New definition: 


Da ('"d-equals") 
Stack: 
New definition: 


| wa! wd2 — flag | 


DABS (‘d-absolute‘’} 


Stack: ( d — ud) 
Modifications: 

DU« ("d-u-less") 

Stack: | ud! ud2 — flag) 


New definition: leave a true flag (- 1) if ud! is less than ud2 


the new disk by mistake. 

All mass-storage buffer assignments 
are in an installation-dependent se- 
quence rather than the rotation 
specified by FORTH-79 to assign a block 
to the buffer accessed least recently. In 
FORTH-79, BUFFER can be used to 
assign a buffer to a specific disk block 
without actually transferring the block 


leave a true flag |- 1) if wd is 0 


the operand d! is shifted one bit right arithmetically. including the sign bit 


leave a true flag (— 1) If wd! is less than wd2 


leave a true flag i- 1) if d? is less than d2 


stack diagram modified: pronunciation changed 


from disk. The FORTH-83 version of 
BUFFER may (but needn't, depending 
on the installation) actually transfer the 
specified block from disk to buffer. As 
a result, buffer contents after execution 
of BUFFER are unspecified in 
FORTH-83. 

The data (parameter) stack-manipulat- 
ing words PICK and ROLL have been 


changed from 1-огісіп to O-origin form. 
In other words, the FORTH-83 sequence 
2 ROLL 4 PICK is equivalent to 
FORTH-79's 3 ROLL 5 PICK . Definitions 
for all required words with stack 
operands or results have been more 
closely defined, using the value types 
listed in table 7. FORTH-79 and FIG- 
FORTH both suffer from poorly 
specified stack operands: for example. 
earlier definitions of DROP specify a 
signed single-precision operand, yet 
they also work perfectly wel! for un- 
signed numerics or ASCII (American 
National Standard Code for Information 
Interchange) values. The FORTH-83 ver- 
sion indicates that any arbitrary 16-bit 
value (one stack position) can be prop- 
erly used. Similar revisions throughout 
FORTH-83's required and extension 
word sets remove many ambiguities and 
greatly enhance the internal consisten- 
cy of the language (see table 2). 

МО words have been redefined to per- 
mit coding for l/O-device selection, 
input-line editing, output control codes, 
and other “environmentally dependent” 
operations. To be labeled compatible 
with the FORTH-83 standard, however, 
programs must keep all environmental- 
ly dependent word definitions in an 
isolated set, with full documentation. 

The input stream from the terminal is 
now directly accessible, using the buf- 
fer whose address is given by TIB and 
whose length (80 characters or more) is 
specified by the user variable #TIB. 
Unlike FORTH-79, FORTH-83 does not 
add ASCII nulls to delimit the end of an 
input stream. Instead, the new user- 
variable SPAN holds the count of the 
characters actually received and stored 
by the last execution of EXPECT. 

Numeric 1/0 may be received and 
transmitted in any radix up to 72; 
FORTH-79 has a limit of 70. Pictured 
numeric output words, # , #5 , HOLD. 
and SIGN are no longer restricted to 
use between <# and #> , and SIGN 
may also appear outside of colon defini- 
tions if desired. The floating scratch-pad 
area designated by PAD is now at least 
84 characters rather than 64. 

FORTH-79 has several immediate 
"state smart" words; their execution dif- 
fers depending upon whether the sys- 
tem is compiling or executing (specified 
by the value of user-variable STATE |. 
Some words have been made “state 

(continued) 
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FORTH-83 


Table 5: FORTH-83 system-extension word set. (For an explanation of the 
abbreviations used in the stack diagrams, see table 7.) The pronunciation is in 
parentfeses next to the FORTH word. 


«MARK ("“backward-mark") 
Stack: ( — addr} 
Format: : «name» ... 
Definition: 


«MARK ... 
leave the pointer addr to the destination of a backward branch; the pointer 


* 
' 


is primarily for later use by « RESOLVE 


< RESOLVE ("backward-resolve") 
Stack: ( addr — ) 

Format: : «name» ... 
Definition: 


«RESOLVE ... ; 
used after ?BRANCH or BRANCH at the source of a backward branch to 


compile a branch address using the destination pointer addr 


> MARK ("forward-mark ) 

Stack: ( — addr) 
Format: : «name» ... 
Definition: 


>MARK .. 
used after ?BRANCH or BRANCH at the source of a forward branch at 


addr to compile space for a pointer to the destination; the polnter is 
primarily for later use by >RESOLVE 


>RESOLVE ('forward-resolve") 
Stack: ( — addr ) 

Format: ! «name» .. 
Definition: 


. »RESOLVE ...; 
used at the destination of a forward branch to compile a branch offset In 


the space left by >MARK , using the source pointer addr 


?BRANCH ("question-branch") 
Stack: ( Hag — ) 
Format: 
Definition: 


: «name» ... COMPILE?BRANCH ... ; 
in the specified format, compile a conditlonal branch operation: a branch 


address must immediately follow: it 15 usually compiled by < RESOLVE 
(backwards branch) or >MARK (forward branch): later execution of 
<name> ignores the branch if flag is true or executes the branch if flag is 


false 


BRANCH 
Stack: 
Format: 
Definitlon: 


(=) 
: <name> 


... COMPILE BRANCH ... ; 
in the specified format, complle an unconditional branch operation: a 


branch address must immediately follow: It is usually compiled by 
« RESOLVE (backward branch) ог > MARK (forward branch) 


CONTEXT 
Stack: 
Definition: 


| — addr ) 


CURRENT 
Stack: 
Definition: 


( — addr ) 


dumb" in FORTH- 83, and programs are 
also prohibited from changing the value 
of STATE. Both .” and LITERAL may 
now appear only within colon defini- 
tions. FORTH-83's ' ("tick") is no longer 
immediate: it's supplemented by the im- 
mediate word ['| to compile a compila- 
tion address within a colon definition. 
The new immediate word .( displays the 
characters that follow up to the 
delimiting right parenthesis, during 
compilation or execution. Both compila- 
tion and run-time stack diagrams are 
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user variable specifying the dictionary search order 


user variable specifying the vocabulary to receive new word definitions 


now specified for FORTH-83's im- 
mediate words, and all references to 
separate run-time code have been 
removed. 

FORTH-83 defining words have not 
escaped change The definition of 
DOES > has been expanded to permit 
use not only with CREATE but also with 
any user-defined word that executes 
CREATE. 

Vocabulary creation, searching, and 
deletion have always been problem 
areas for FORTH, and that tradition, un- 


fortunately, continues in FORTH-83. 
FORTH-79's CONTEXT and CURRENT 
user variables have been moved to the 
new system-extension word set, along 
with words to mark and resolve branch 
operations within colon definitions. The 
word-name that serves as an operand 
following FORGET must now be found 
in the compilation vocabulary {called 
the “current” vocabulary in FORTH-79) 
that receives new definitions; FORTH-79 
permits the specified word to be in 
either the current or the FORTH 
vocabulary. 

The default search order still begins 
with the last executed ("context") 
vocabulary and ends with FORTH , but 
now it may be changed in a system- 
dependent manner. All further refer- 
ences to chaining have been removed 
from VOCABULARY and search-related 
words. 

The vocabulary search words FIND 
and WORD have been significantly 
changed in FORTH-83. FIND now re- 
quires an address operand pointing to 
the first (count) byte of a dimensioned 
string. If a matching word is found 
within the currently active search order, 
its compilation address is left on the 
stack; an additional value of —1 is left 
on top of the stack if the matching word 
is nonimmediate, or | if immediate. If 
no match is found, the result matches 
the address operand, and the value on 
top of the stack is a false flag (0). 
FORTH-83's version of WORD parses 
the next delimited word from the input 
stream, along with a preceding count 
byte, but the delimiter operand may 
now be specified as any ASCII charac- 
ter, including a null. The resulting string 
ends with a blank (not included in the 
count) rather than the actual delimiter 
found (as in FORTH-79). 

Both FORTH-79 and FORTH-83 
strongly restrict the user's direct access 
to many areas of memory. Programs are 
absolutely prohibited from addressing 
into the data or return stacks or any 
definition fields other than parameter 
fields stored by the application. One im- 
provement of FORTH-83 is the addition 
of >BODY, which converts a word's 
compilation (code field) address to its 
parameter field address. 


CONCLUSIONS 


Due to the numerous variations, only 
relatively few FORTH-79 programs will 


FORTH-83 


tional) word set(s) in source or object 
form; FORTH-83 applications are to ex- 
ecute equivalently on each standard 


Table 6: FORTH-83 modifications to the assembly-language extension word set. 
(For an explanation of the abbreviations used in the stack diagrams, see table 7.) 


The pronunciation is in parentheses next to the FORTH word. system. The FORTH Standards Team has 
CODE ('semicolon«code"] explicitly acknowledged that non- 
Stack: (—) compliance is sometimes both bene- 
(sys! —sys2) (compiling) ficial and necessary and is entirely 
Format: : «пате! > ... «create» ... :CODE ... END-CODE within the user's choice; publication of 
Modifications: format modified to permit use with any user-defined word executing the standard was not intended to pre- 
CREATE ; stack diagram added " , д 
vent the implementation, marketing. 
ASSEMBLER purchase, or use of noncomplying 
Stack: (—) | systems or programs. 
New definition: таке ASSEMBLER the first vocabulary In the search order: not immediate In a language praised for its transport- 


ability, the abundance of competing— 


ез РРР and generally incompatible—dialects 
Samat CODE <name> ... END-CODE may continue to be detrimental. Is 
New definition: compile a code definition for <name> using ASSEMBLER , which is made FORTH-83 the final word? That would 
the first vocabulary in the search order; the definition of <name> cannot seem about as likely as Apple Com- 

мес ре a ت‎ search before execution of END-CODE , which puter building abacuses, or universal ac- 

ceptance of COBOL as the ultimate pro- 

END-CODE gramming language. There is no ques- 
Stack: (sys — ) tion that FORTH-83 is several steps 
Format: :CODE ... END-CODE ahead of earlier versions, but the scope 


CODE ... END-CODE 


Modifications: stack diagram changed: usage formats specified of the revisions indicates a language still 


very much in flux. FORTH-85, -86, or -87 
= X may be inevitable B 


Table 7: Stack parameter types, ranges, and abbreviations for FORTH-83. FOR MORE ON FORTH 
Copies of the FORTH-79 and FORTH-83 stan- 
Parameter Type Width (bits; ^ Decimal Range Abbreviatlon | dards are available from the FORTH Interest 
0... 65,535 Group (FIG). POB 1105, San Carlos, CA 94070. 
(415) 962-8653. FIG also offers back issues of 
Ф... 1 its journal. FORTH Dimensions. 
О (false). The Orange County (CA) FIG offers a public- 
nonzero (true) domain version of FORTH-83 on 8-inch CP/M, 
na. Apple. or IBM PC disks for $25. Contact Wil 
na. Baden, 325 Princeton. Costa Mesa. CA 92626.) 
n.a. 
0 BIBLIOGRAPHY 
- 1 (result), McCabe. C. Kevin. FORTH Fundamentals, volumes 
nonzero {operand} | and 2. Beaverton, OR: dilithium Press, 1983. 
Character 0... 127 ` Ragsdale, William F. FIG-FORTH Installation Man- 


Double-precision 
signed —2.147.483,648 ... ual, Glossary. and Model. 


2.147,483.547 Smith, Robert. "Compilation Addresses and 
positive е. 24 47.483.641 Parameter Fields" FORTH Dimensions, March/ 
unsigned 0 ... 5 April 1983. page 12. 
arbitrary -2,.147,483,647 А. Smith. Robert. "FORTH-83 DO-LOOEB'" FORTH 
4.294.967.295 Dimensions, September/October 1983, page 25. 

Single-precision Smith, Robert. "FORTH-83 Standard? FORTH 
signed -32.768 ... 32,767 Dimensions, September/October 1983, page 26. 
positive О... 32.767 Smith, Robert. "Representation for Loglcal True" 
unsigned O ... 65,535 FORTH Dimensions, November/December 1982, 
arbitrary -32,768 ... 65,535 page 23. 

System compllation Smith, Robert. "Summary of Changes in Pro- 
(generated by system; normally used for error checking: posed FORTH-83:' FORTH Dimensions, January/ 
width and range constraints do not apply) February 1983, page 29. 

Smith, Robert. "Towards a New Standard.” 

FORTH Dimensions, July/August 1982. page 19. 

execute properly in a FORTH-83 en- course. existing software can still Бе Suralis Klaxon. “FORTH-79 Compatible LEAVE 

vironment without conversion; con- used under a FORTH-79 system. MM IA MEE Dagens БЕТА 
h ' . : ober 1982. page 25. 

sidering FORTH's often cryptic source Compliance with the FORTH-83 stan- Tenny, Glenn. "FORTH-83: A Minority View" 

code, conversion of application pro- dard is necessary only to indicate if a FORTH Dimensions. September/October 1983. 


grams may require substantial effort. Of ^ system includes the required (or ор- раве 27. 
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To communicate voice 


and data simultaneously, 
leaves a lot to be desired. 


Introducing the lel-A-Modem. 


Now you and your personal computer can talk on the same phone at the same time. 


Let's say, for example, certain data you 
were transmitting via your personal computer to 
a remote computer user needed some verbal ex- 
planation to go along with it. With the ordinary 
modem it couldn't be done. Not simultaneously. 

You'd have to first call the user to in- 
form them that data was coming. Hang up. Re- 
dial in order to connect modems. Transmit the 
data. Hang up. And then call back with your ex- 
planation. If you had additional input to transmit 
and discuss, you’d have to begin the whole pro- 
cess again. Talk about frustration. 

Code-A-Phone’s solution to this prob- 
lem is the Tel-A-Modem. An innovative two- 
line desk telephone integrated with an 
intelligent modem di of transmitting 
voice and data simultaneously. 

Of course, the genius of Tel-A- . 
Modem doesn’t end with its unique < ‘yj 
communication capabilities and | 
state-of-the-art convenience. 

Specially designed for use Ў 
with RS-232C compatible computers 
and terminals, it offers a full spectrum of 
both telephone and modem cost effective 
features, including: single button selector 
for voice or data on either line; full- 
duplex mode; automatic answer/origi- 


PP" 
e 
a 
£, 


Circle 53 on inquiry card. 


nate modes; 300 and 1200 baud data transmis- 
sion rates; automatic selection of baud rates; 
switch dialing for tone-dial or pulse-dial systems; 
memory autodial; and modem status LEDs. 

So much for words. 

For more information and the name of * 
your nearest Tel-A-Modem dealer, call 1-800-547- 
4683. That is, just as soon as your computer gets 
off the phone. 


In Oregon, Alaska and Hawuii, call 1-503-655-8940. 
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has 
justdestroyed the myth 


Herbie Briggs 


that all floppy discs are 
created equal. 


They seem equal. Until you look at floppy stiffer. Stronger. And your data safer. 
the seams. To resist bulging, warping, puckering, 

That’s where equality ends. or opening up. 

Most companies seal their discs with a ~ 
spot here, a spot there. Leaving most of | MEMOREX SOLID-SEAM BONDING: 
cach scam not sealed at all. Every inch the 

is sealed shut. Tight 
Sooner or later, the seams might do what ига 


comes naturally: they bulge. Warp. Pucker. 
Open up. 

Pens, pencils, fingernails—even a four- 

rear-old’s, like Herbie—can catch and snag 

in those wide open spaces. 

That's sloppy. And dangerous. Because 
if you put a sloppy floppy into your disc 
drive, it can jam your dere. Ruin your drive 
head. Lose your data. 

So much for their seams. Ours are 
different. 

To resist all the things that can jam 
THE SLOPPY FLOPPY: | your drive, ruin your drive head, or lose 
Sealed with a spot here, your data. 
m =“ e وی کی‎ | s Which proves that a Memorex floppy 
everywhere. | disc isn't equal to all the others. It's better. 
| Solid-Seam Bonding is just one example 
of the extra care that goes into every 
Memorex floppy disc. Ве it 8 544” or the 
new 312" Extra care that lets us guarantee 
every Memorex disc to be 100% error-free. 

The next time you're buying a floppy 
disc—or a few hundred of them— just 
remember this: 

Its always better to be safe than sloppy. 

For more information on the full line 

E of Memorex quality computer media 
Memorex uses a process we developed, products, including computer [tats 
called Solid-Seam Bonding. tape, call toll-free: 800- 

Solid-Seam Bonding seals shut every inch 222-1150. In Alaska 
of every seam of every Memorex*floppy disc. апа Hawaii call collect: ] 
Tight as a drum. That makes the Memorex 408-987-296]. 


Memorex is a registered Irademark 


Your Data. When it matters, make it Memorex" 
of Memorex Corporation 
©1284 Memorex Corporation 


uem MEMOREX 
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TECHNICAL FORUM 


UCSD PASCAL 
VS. MODULA-2 


A DISSENTING VIEW 


BY DAVID V. MOFFAT 


A comparison between the old "extended" 


SEVERAL ARTICLES have shown how 
Modula-2 is an improvement over Stan- 
dard Pascal (see references 2 and 4). 
Other articles describe some of 
Modula-2’s imperfections and major 
trouble spots (see reference 3). In this 
article, I will endeavor to show how 
UCSD Pascal is superior to Modula-2 in 
many ways. 

Like Modula-2, UCSD Pascal is a 
Pascal derivative designed for general- 
purpose and systems programming. The 
two languages are about the same 
size—that is, they have the same 
number of symbols, identifiers, and 
statements. Both support type-checked 
separate compilation, procedure librar- 
ies, concurrent programming, low-level 
[© (input/output) handling, interrupt 
handling, and many other kinds of pro- 
gramming. But they have major dif- 
ferences as well. 


SPELLING 


One of the seemingly trivial, but irritat- 
ing, facts about Modula-2 is that spell- 
ings are case sensitive. This means that 
"Number; “number” and "NUMBER" 
are all different words. Therefore, to 
read a program aloud verbatim is im- 
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and the new "standard" 


possible, that is, to tale about a program 
accurately. Two examples follow: 


WHILE SYM = While DO... 
IF n < N THEN... 


Note that WHILE is a reserved word, 
but While is not. Worse, there is no way 
to predict how the standard names or 
another programmer's names are capi- 
talized. 

UCSD Pascal solves this problem by 
making no distinctions between the up- 
percase and lowercase spellings of 
words, just like any dictionary. 


TYPES 


Modula-2 lacks several types that are 
used constantly in general-purpose pro- 
gramming, 

First, this language has no varying- 
length string type as found in UCSD 
Pascal (and many other languages). 
While varying-length strings can be 
simulated and included in a library of 
routines for future use, this solution is 
only a half measure. The advantages of 
David V. Moffat is an instructor of computer 
science at North Carolina State University in 
Raleigh, North Carolina 27650. 


having them designed into the language 
are many: they are available by default, 
they are highly efficient, and the com- 
piler allows them to have special 
behaviors. For example, the string func- 
tions in UCSD Pascal can return string 
values (unlike programmer-defined 
functions), and some string functions 
can accept varying numbers of param- 
eters. Programmer-defined procedures 
and functions are not nearly as easy to 
use. Unlike Modula-2, UCSD Pascal ac- 
cepts a single-character literal as either 
a character or as a single-character 
string. 

The CHAR type in Modula-2 is re- 
stricted to the 128 standard ASCII 
(American National Standard Code for 
Information Interchange) values, there- 
by defining away almost all the special 
values used for graphics and special 
fonts. UCSD Pascal accepts all 256 
character values. 

UCSD Pascal also provides a long in- 
teger type, with up to 36-digit accuracy. 
Long integers are used in applications 
that require exact-precision arithmetic, 
such as financial calculations. This type. 
and operations upon it, can be simu- 
lated in Modula-2. but UCSD Pascal per- 


mits the use of the simpler standard 
operations, DIV, +, –, and *, and de- 
fines conversions between long integers 
and other types. 

Modula-2 sets are defined to be small. 
but their exact size is not defined. In 
programming, one of the most conve- 
nient sets is a set of character values, 
used quite often in any kind of text pro- 
cessing. However, Modula-2's sets are 
too small for this application. UCSD 
Pascal's sets can contain 4088 elements, 
enough for a wide variety of range- 
checking and value-testing applications. 

UCSD Pascal lets you "pack" any 
structured variable into as little space 
as necessary to contain it. These com- 
pact data structures save disk space and 
are useful in systems programming. 
Packing is not available in Modula-2. 

Taken together, these characteristics 
make it apparent that UCSD Pascal pro- 
vides a richer selection of useful types 
for the demands of programming in a 
variety of real-world applications. 


INPUT AND OUTPUT 


input and output in Modula-2 is the 
most tedious of any language. except 
perhaps assembly languages without 
macros. All of the convenient I/O pro- 
cedures that you would normally use in 
almost all of your programs are miss- 
ing. Whereas in UCSD Pascal the READ 
procedure can be used to read any 
number of values of any single-valued 
or string type, Modula-2 has the pro- 
cedures Read (a character), ReadString, 
Readint, ReadReal, ReadCard. and so 
on, Each procedure can read only one 
value of the type implied by its name. 
Standard output (Write) is similar. In 
UCSD Pascal one could use 


WRITELN( The ', N, ' cars average ', 
W:8:2, ' pounds.’}; 


but Modula-2 would require 


WriteString( The '); 
Writelnt(N, 1); 

WriteString( cars average '}; 
WriteReal(W, 8, 2); 
WriteString(’ pounds. '); 
WriteLn; 


(and, of course, the procedures must be 
capitalized exactly as shown). 

Most of the procedures used to do 
standard input and output in UCSD 
Pascal also apply to files of program- 
mer-defined types (sometimes called 
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record files in other languages). These 
files can therefore be handled in a 
similar and familiar fashion. In Modula- 
2. O procedures for such files must be 
custom programmed. 

Interestingly, UCSD Pascal also pro- 
vides the low-level I/O operations that 
Modula-2 provides. In all, UCSD has 26 
I/O procedures, functions, and so on, 
which do more for the programmer 
than Modula-2's 46 I/O operations. 
UCSD Pascal also provides more sup- 
port for interactive /О and graphics. 

Overall, convenient I/O took a big step 
backward in Modula-2. UCSD Pascal's 
IJO routines, joined with its greater 
variety of types, make it a much better 
general-purpose language. 


SEPARATE COMPILATION 


Though both languages support sepa- 
rate compilation, UCSD Pascal does it 
in a simpler fashion than Modula-2. In 
both languages. groups of related de- 
clarations and procedures can be pack- 
aged into a module compiled as a 
single unit. and saved on disk as part 
of a "library" of precompiled packages. 
Programs can then use these packages 
of declarations and procedures as if 
they were built into the language. These 
packages are called modules in Modula- 
2 and units in UCSD Pascal. 

Іп both languages two parts compose 
each module or unit—an interface that 
shows how to use the procedures and 
the implementation. The major differ- 
ence between the languages is in how 
these parts are stored. In Modula-2 the 
interface is stored in a source file, then 
compiled into an object file: the im- 
plementation is stored in another 
source file and compiled into another 
object file—a total of four files. in UCSD 
Pascal. the interface and implementa- 
tion are in the same source file, which 
is compiled into a single object file. Half 
as many files are used. UCSD Pascal lets 
the operating system keep track of the 
various parts. the ordinary function of 
operating systems. 

The UCSD Pascal units are also easier 
to understand and maintain because 
both parts can be edited at the same 
time. 


DEVELOPMENT ENVIRONMENT 


The languages differ in many other 
ways, but those discussed above are the 
most important ones. However. other 


factors must be considered when com- 
paring languages—factors that deter- 
mine how the programmer gets his or 
her work done. One such consideration 
is the languages environment. 

UCSD Pascal comes embedded in the 
UCSD p-System operating system, a 
complete development. production. 
and maintenance environment. The 
p-System includes compilers, an assem- 
bler, an editor, a linker, a file manager. 
an execution monitor, a print spooler. 
a large set of utilities and software tools, 
and a large library of precompiled units 
for screen handling. graphics, and other 
applications. The languages and system 
commands are integrated into a unified 
whole. 

Modula-2 comes with a compiler, a 
linker, an execution monitor, and a set 
of standard modules (these modules 
support features that are built into 
UCSD Pascal). Modula-2 has few, if any, 
software tools and no utilities. Editing 
and file handling must be done catch- 
as-catch-can using the existing operat- 
ing system. Therefore, the environment 
is not integrated at all. 

The run-time environment provided 
by the UCSD p-System is available for 
many computers for as little as $50. 
Because UCSD Pascal programs are en- 
tirely portable with respect to this en- 
vironment, programs written on one 
system can be run on every major 
microcomputer. The portability of 
Modula-2 programs is still very limited: 
they have too few implementations. 

Because the UCSD operating system 
is such a good development environ- 
ment, one version of Modula-2 (by Voli- 
tion Systems) has been embedded in a 
UCSD system. but it is an older version, 
not the portable p-System. 

In any case, a language cannot stand 
on its own: its environment is an impor- 
tant factor in its usability. 


DOCUMENTATION 


Setting aside differences in language 
and development environments, to use 
a language successfully you have to 
learn it and understand what has 
already been done with it. These factors 
are yet two more ways in which UCSD 
Pascal is an "improvement" over 

Modula-2. 
In the first place, UCSD Pascal is an 
extended Pascal; Modula-2 is not. If you 
(continued) 
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A new language is not 
necessarily more 
advanced than its 
predecessors 


already know Standard Pascal you 
already know much of UCSD Pascal. 

More to the point, many good texts. 
references, and tutorials are available 
for UCSD Pascal alone. In addition, 
more than 100 other Pascal texts and 
books have been written. These books 
exhibit algorithms and working pro- 
grams for business, games, graphics, 
operating systems, software tools, data- 
base management, and so on. More 
than 90 percent of this material applies 
to UCSD Pascal. By contrast, there are 
very few books on Modula-2 and even 
fewer texts. 

Even if all else were equal, getting 
down to serious work using UCSD 
Pascal is possible much sooner than 
with Modula-2. 


SUMMARY 


[ have presented UCSD Pascal almost 
as if it were a "successor" to Modula-2. 
In fact, Modula-2 was designed chron- 
ologically later than UCSD Pascal. My 
point was to show that a new language 
is not necessarily more advanced than 
its predecessors. In fact, UCSD Pascal 
is a positive step in the evolution of "liv- 
ing” Pascal (as opposed to Standard 
Pascal which, like Latin, is unchanging 
and therefore dead). Modula-2, on the 
other hand, is another language al- 
together, even if Pascal-like. (Ada, Euclid, 
Mesa, Edison, and many other lan- 
guages are also Pascal-like.) 

Between the publications of the first 
Pascal report and the first Modula-2 
report. hundreds of papers were writ- 
ten on Pascal, many of which pointed 
out its deficiencies and offered ways to 
improve it. When Wirth designed Mod- 
ula-2, he ignored most of that advice, 
even though much of it came from ex- 
perienced critics and users of program- 
ming languages. He was obviously not 
so interested in improving Pascal as in 
designing another language for an en- 
tirely different application area. That 
was his decision. But it is not intellec- 
tually honest for persons promoting 
Modula-2 to claim that it is "the" suc- 


cessor to Pascal (it is not), or that it 
solves all of Pascal's problems (it does 
not). 

At the same time, users of Modula-2 
can either rejoice or be wary that Wirth 
and others are trying to avoid having 
Modula-2 suffer the same fate as 
Pascal—what the orthodox would call 
undisciplined changes and extensions 
to the language. In reality, such modifi- 
cations are part of a process of evolu- 
tion in response to real and perceived 
needs. To have anything in computing 
nailed down long enough to become 
comfortable with it is a luxury, But com- 
puting marches on: if we are not going 
forward, then we are standing still, and 
if we are standing still. then we are fall- 
ing behind. Standard Pascal is nailed 
down; will Modula-2 be nailed down 
also? 

Thus, when Modula-2 is looked at as 
a candidate for a long-term language 
commitment for systems programming 
on microcomputers, it is a big improve- 
ment (in many ways) over much older 
languages. It is not very remarkable in 
comparison to other modern languages. 
Although Modula-2 implementations 
and environments are likely to improve, 
even as the language remains un- 
changed, if commitment to a language 
is necessary. then UCSD Pascal, already 
a mature and well-supported product, 
is probably a better choice in terms of 
better business sense. 

On the other hand, in the perspective 
of ongoing developments in computing, 
Modula-2 is just an interestingly dif- 
ferent-and imperfect—stepping-stone 
along the way, frozen in time and space. 
We should pause to admire it, but it is 
not the end of the road. We must recon- 
cile ourselves to the insecurity of con- 
stant change. That is what progress is 
about. Ш 
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ranklin Computer Corporation 

recently introduced a line of 
portable computers. The CX 
Series is made up of four 
models, each incorporating 64K 
bytes of RAM, the Franklin 
Office Manager integrated soft- 
ware package. and Franklin 
DOS. Advanced models are 
available with CP/M and 
MS-DOS. 

Franklin DOS is an Apple- 
compatible operating system 
that uses a minimal amount of 
ROM memory and boots the 
operating system, language, 
or utility software into RAM on 
an as-needed basis under 
operator control. When not 
using BASIC, Franklin DOS 


Apple- and CP/M- 
Compatible Portable 


A n Apple- and CP/M-com- 
patible portable com- 
puter, the Alex 500A is avail- 
able for $2495. The Alex has 
dual Z80 and 6502 micropro- 
cessors, 64K bytes of RAM, four 
expansion slots, twin disk 
drives, and a speaker. It has 
built-in disk and printer inter- 
faces and a single RS-232C 
serial, a parallel. external- 
monitor, and game ports. Alex's 
keyboard is detachable and 
equipped with a numeric 
keypad and uppercase/lower- 
case capabilities. 

This computer weighs 18 
pounds and measures 15 by 14 
by 5 inches. Contact Comp-U- 
Save, Turtle Creek, POB 1300, 
Skyland Park, NC 28776, (704) 
274-3003. 

Circle 612 on inquiry card. 
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provides an additional 12K 
bytes of memory. 

The Franklin Office Manager 
integrates word processing. 
spreadsheet, graphics design. 
and a spelling checker. It uses 
icon-type prompting aids and 
an 80-column display [70 col- 
umns for graphics). 

The CX Series unit measures 
1570 by 16% by 6% inches and 
weighs approximately 25 
pounds. It includes color capa- 
bilities and a high-resolution 
monitor. Its 86-key detachable 
keyboard has !0 programmable 
function keys, numeric keypad, 
WordStar-compatible control 
keys, uppercase/lowercase, and 
LED indicators for cap- and 


numeric-lock keys. 

Interface ports are supplied 
for Centronics-paralle! or 
RS-232C seria! printers. An 
RS-232C, external composite- 
video, and miscellaneous (DB9) 
port are standard equipment. 
The 7-inch green-phosphor 
monitor has brightness and con- 
trast controls, blink and reverse 
video, and a 192- by 280-pixel 
resolution. 

Options include a 110/300- 
bps modem. a carrying case, 
MS-DOS memory upgrades to 
256K bytes, peripheral card 
brackets, keyboard templates, 
and a technical reference 
manual. 

The CX-l is a single-disk-drive 
computer that sells for $1395. 
The dual-drive CX-2 is $1695. In- 
cluding CP/M, WordStar, and 
64K bytes of additional RAM. 
the CX-2C is $1995. The top-of- 
the-line CX-2M is $2295, which 
includes 128K bytes of addi- 
tional memory. WordStar, and 
MS-DOS. Contact Franklin Com- 
puter Corp., 1070 Busch 
Memorial Highway, Pennsauken, 
Nj 08110, (609) 488-0600. 

Circle 610 on Inquiry card. 


Slave Boards and Module Create Multiuser PC 


lloy Computer Products’ PC- 

Plus family of hardware and 
software products lets you build 
a multiuser system with inex- 
pensive terminals. Alloy says 
that the cost of the PC-Plus 
scheme approaches half that of 
competitive offerings. 

Alloy's approach is based on 
the assumption that you have 
already made your investment 
in a microcomputer. By plug- 
ging one of Alloy's PC-Slave 
boards directly into a personal 
computer expansion slot and 
adding a terminal, you have 
created a two-user system, com- 
plete with shared disk drives 
and printer. 

Up to 12 users can be accom- 
modated with Alloy's PC-XBUS 
expansion module, which plugs 
directly into the host's expan- 
sion slot and houses a mix of 


8- and 16-bit processors. With 
three PC-XBUS modules, as 
many as 30 processors can 
share data, software, and pe- 
ripherals under the tutelage of 
the host computer. 

The PC-Plus is faster than 
most computers and nearly 
twice as fast as an IBM PC. ac- 
cording to Alloy. The PC- 
Slave/16 board includes an 
8-MHz 8088 processor, 256K 
bytes of RAM, and two serial 
ports. The PC-Slave/8 has a 
6-MHz Z80B. 128K bytes of 
RAM, and two serial ports. 
High-speed band switching pro- 
vides bus-speed host/slave 
transfers of 64K bytes. The 
serial ports, which serve as an 
interface to the user's terminal. 
have programmable rates up to 
19.200 bps. 

The PC-Plus operates under 


Computer Derived from 
Micro/PDP-11 


€w909094880900280900090952009992522925$28325 


he С!-Місго-11 from Chrislin 

Industries is derived from 
DEC's Micro/PDP-1} computer. It 
permits upward expandability 
and is available in a variety of 
configurations. 

The CI-Micro-1] can use 
LSI-11/23+ or LSI-11/73 central 
processors. Winchester-disk 
storage capacities range from 
10 to 40 megabytes, and emula- 
tion on the Winchesters is 
RLO2, RLOL. and 6051. Each 
CI-Micro-11 comes with dual 
floppy-disk backup. Floppy disks 
are available in RX50 (800K 
bytes) or RXO2 (2 megabytes). 

The Cl-Micro-1] operates 
under existing software and 
diagnostics without modifica- 
tions. Emulators permit soft- 
ware-transparent operation 
under RSTS-E. RSXI1M, 
RSXIIM+. RTIt, and UNIX. 

A rack-mounted CI-Micro-11 is 
$6850. Vertical floor mount is 
available. For more information, 
contact Chrislin Industries Inc., 
31352 Via Colinas #10), 
Westlake Village CA 91362, 
(818) 991-2254. 

Circle 611 on inquiry card. 


Alloys PC-RTNX executive, 
which deploys system resources 
and provides file/record locking 
with controls to manage file ac- 
cess. It emulates the functions 
of such black-and-white ter- 
minals as the DEC VT-100/200 
series and Televideo 925. It sup- 
ports PC-DOS. MS-DOS, and 
Concurrent CP/M for the PC- 
Slave/l6 processors and CP/M 
for the PC-Slave/8. Software sup- 
port includes Lotus 1-2-3, Word- 
Star, and dBASE Il. 

Single-unit prices are $1195 
for the PC-Slave/l6 and $995 for 
the PC-Slave/8. The PC-XBUS is 
$1495. For more information, 
contact Alloy Computer Prod- 
ucts Inc.. 100 Pennsylvania Ave., 
Framingham. MA 01701, (617) 
875-6100. 

Circle 613 on inquiry card. 
(continued) 
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WHAT'S NEW 


Quadram's Quadmodem Line 


uadram has introduced a 

line of modems for Apple. 
IBM PC, and other popular 
microcomputers. Available in 
both stand-alone and integral 
models, the intelligent Quad- 
modem operates at either 300 
or 1200 bps. its diagnostic 
capabilities tell you whether a 
communications problem is oc- 
curring with the modem. the 
transmission over telephone 
lines, or the remote modem. 

QuadTalk, a menu-driven com- 
munications software package. 
provides the Quadmodem with 
such features as auto or manual 
dial, auto or manual answer. 
AT&T 212A/103 compatibility, 
electronic call progress detec- 
tion (i&, dial, busy, ring back. 
data-carrier tone, and human 
voice), auto-speed selection. 
and auto parity. Tone or rotary- 
pulse dialing can be automat- 
ically selected or command 
specified. 

The Quadmodem is compati- 
ble with most modems. The 
stand-alone version is $695. and 
the integral card for the IBM PC 
is $595. Contact Quadram 
Corp., 4355 International Blvd., 
Norcross, GA 30093. (404) 
923-6666. 

Circle 614 on inquiry card. 


Image Processors for Personal Computers 
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he Computer Research 

Company's Oculus-100 and 
Oculus-200 are image-processor 
boards for the IBM PC or PC 
compatibles. 

The Oculus-200 is a high- 
performance board incorporat- 
ing such features as a realtime 
30-frame-per-second video 
digitizer and 256K bytes of 
memory. With its on-board 
video output, you can display 
processed images on an aux- 
iliary monitor and use graphic 
overlays and vectoring. It 
transforms images received 
from any standard video 
camera into a 512- by 512-pixel 
array with 128 shades of gray. 
The Oculus-200 lists for $1995. 
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The Oculus-100, suitable for 
applications where a real-time 
binary system is required, 
digitizes a television image into 
a 512- by 512-pixel black-and- 
white array that can be pro- 
cessed by your personal com- 
puter and displayed in low 
resolution. The $695 Oculus-100 
has 32K bytes of memory. 

Each board comes with menu- 
driven imaging software, cable. 
and manual, Dedicated software 
for a variety of applications is 
available. Contact The Computer 
Research Co., 547 St. Thomas, 
Longueuil, Quebec J4H 3A7, 
Canada. (800) 361-4997; in 
Canada, (514) 651-2919, 

Circle 616 on Inquiry card. 


Modem for Osborne 
ee ee анта ee 
he CTS OE-1 for the 
Osborne Executive is a 
full-duplex, 300-bps AT&T 103]- 
compatible modem, It comes 
with Mycroft Labs Myterm com- 
munications package. 

The OE-1 lets the Osborne 
emulate an intelligent terminal 
with text- and binary-file transfer 
capabilities. It has auto answer, 
auto dial, asynchronous opera- 
tion, and a direct-connect tele- 
phone link. 

The price is $129, plus $6 
shipping. Contact Modem Sales, 
CTS Datacomm Products, POB 
320, Sandwich, IL 60548, (815) 
786-8411. 

Circle 617 on inquiry card. 


Videodisc interface 
O renda's LaserLynx 100 
controls all your video- 
disc's functions, and it can 
switch the video source be- 
tween your computer and 
videodisc player. It's compatible 
with Apple. Atari. and Com- 
modore computers, and it inter- 
faces with most videodisc 
players. Support software is ' 
available. The list price is 
$99.95. Contact Orenda Inc., 
3754 Overland Ave. Los 
Angeles, CA 90034, (213) 
202-0770. 
Circle 615 on inquiry card. 


Hard Disk and 
Hard-Disk Boot Chip 


F alcon Technology has added 
a 30-megabyte unit to 

its PC eX Tender line of IBM PC 
hard-disk drives and a ROM 
chip that boots PC-DOS directiy 
from hard disk. 

The 30-megabyte eXTender 
features a clock/calendar, a 
serial port, and sockets on the 
hard-disk controller board for 
up to 192K bytes of RAM. A 
voice-coil positioner in the drive 
has decreased the data-access 
time to 45 milliseconds: the 
30-megabyte PC eXTender can 
read 1 megabyte of data from 
the disk every 3 seconds. Com- 
plete with software backup 
utilities and an enclosure that 
complements the IBM PC, the 
30-megabyte PC eXTender is 
$3995. 

The boot chip, designed for 
all PC eXTenders, eliminates the 
need to use floppy disks to 
load the disk operating system 
into the PC's main memory. It 
plugs into an empty socket on 
the IBM PC systern board. 

Present owners of the PC 
eXTender can upgrade their sys- 
tems with the ROM chip for 
$15. The chip is included with 
all eXTenders shipped after June 
1. Contact Falcon Technology 
inc.. Suite T-101, 6644 South 
196th St, Kent, WA 98032, (800) 
722-2510: in Washington. (206) 
251-8282. 
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WHAT'S NEW 


Auto-Dial Modems for IBM PC 
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he Personal Communicator 

line of integral modems from 
U.S. Robotics is designed for 
the IBM PC. PC XT. and IBM PC 
compatibles. Available in three 
configurations, each Personal 
Communicator modem provides 
data-transmission capabilities of 
300 and 1200 bps. Two of the 
modems have usable RAM. a 
battery-backed real-time clock. 
and a parallel interface. The Per- 
sonal Communicator. which is 
ATST 103/212 A-compatible, 
slides into any available PC ex- 
pansion slot. 

The basic Personal Communi- 
cator is an auto-dial, auto- 
answer asynchronous modem 
featuring automatic speed- 
detect. audio telephone-line 
monitor, volume control. pro- 
grammable commands. two 
RilIC telephone jacks. tele- 
phone cord. a manual. and the 
Telpac communications software 
package. 

Telpac lets you use the Per- 
sonal Communicator to auto- 
matically or manually call 
another computer. and it allows 
a remote computer to enter 
your system. It provides pass- 
word protection and the ability 
to create graphics to be viewed 
by the receiver. An unlimited 
number of telephone numbers 
can be stored and automatically 
dialed. Each phone number can 
be assigned such options as 
data rate. parity. full- or half- 
duplex. a log-on sequence, and 
tone- or rotary-pulse dialing. 
Telpac also automatically redials 
busy numbers and has four 
types of protocols. including 
"MODEM" and user-defined 
protocols. Other features are 
automatic error detection and 
two types of block checks. 

The enhanced Personal Com- 
municators come with 64K or 
256K bytes of RAM and a 
parallel port. They are priced at 
$699 and $999, respectively. 
The basic model is $499. For 
more information, contact U.S. 
Robotics Inc., 1123 West 
Washington Blvd.. Chicago. IL 
60607, (312) 733-0497. 
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Speech Synthesizers Use SC-02 Chip 
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he Voice Box 3 line of 

speech synthesizers from 
the Alien Group comes in ver- 
sions for the Apple I! and any 
computer with an RS-232C 
serial port. Each unit features 
an 5С-02 (ie. SSI 263) speech 
Chip. software, and an external 
speaker. All have unlimited 
vocabularies and can speak 
with male or female voices with 
variable speed and loudness in 
response to commands added 
to the text. 

The software produces speech 
directly from English text, add- 
ing inflection either auto- 
matically or under user direc- 
tion. Voice Box 3 uses punctua- 
tion, word length. and other 
clues. such as word endings. to 
assign stress. In an alternate 
mode, you can control intona- 
tion by inserting numbers that 
represent pitch changes into the 
text. [t is not necessary to mark 
syllable boundaries or resort to 
phoneme spelling when adding 
intonation. 

The Voice Box 3m plugs into 
any Apple slot and works with 
BASIC or assembly-languagé 
programs. The speaking pro- 
gram. which occupies less than 
5K bytes of memory. comes on 


disk and is loaded into memory. 
It produces a high-resolution 
face, which moves its mouth in 
synchronization with the spoken 
word. 

Voice Box 3i, also for the 
Apple. is configured as an in- 
telligent peripheral. You can use 
the Voice Box 3i with word pro- 
cessors and report generators. 
The card contains the text-to- 
speech program in ROM. a 
|,5K-byte buffer, and a micro- 
processor that allows it to 
speak while the Apple works on 
another task. 

The Voice Box 3s connects to 
any computer through a stan- 
dard RS-232C interface. It's con- 
figured as a bus. which lets it 
share a single port with other 
devices. The host computer 
sends English text to the 3s, 
which accumulates the text until 
it is instructed to speak. 

The Voice Box 3m is S129. 
and the 3i lists for $219. Both 
prices include software and an 
external speaker. With an in- 
tegral speaker, the 3s is 5269. 
For more information. contact 
The Alien Group. 27 West 23rd 
St, New York, NY 10010. (212) 
741-1770. 
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Integrated Text! 
Graphics System 


he Concept 100 is a multi- 

purpose VDI (virtual device 
interface) graphics controller for 
the IBM PC and PC XT. It gives 
you the means to create high- 
resolution, interactive text and 
graphics that can be repro- 
duced on a printer or other 
output device. It offers the abili- 
ty to lay out pages in different 
formats and concurrent opera- 
tion of the computer and out- 
put devices. 

The Concept 100 is made up 
of an Intel 80186-based in- 
telligent graphics subsystem, 
software incorporating a graph- 
ics editor and data-driven chart- 
ing capabilities. a Wang look- 
alike word processor. a mouse. 
and documentation The graph- 
ics subsystem replaces and 
emulates both IBM color and 
monochrome display adapters. 
The display resolution is 720 by 
352, with two levels of intensity 
for alphanumerics and graphics. 
The display is 50 Hz. noninter- 
laced. and supports 25 rows by 
80 columns of characters. 

The Graphics Software Sys- 
tems implementation of the pro- 
posed ANSI VDI standard is 
used, The graphics editor has 
many of the capabilities of a 
CAD package. and it lets you 
create charts, flow diagrams. 
lines. boxes, circles, maps, and 
text with diagrams. 

A basic font set and sizes are 
provided. File translators for 
commonly used programs. dic- 
tionaries, and a spelling checker 
are standard. Epson FX-80/ 
MX-100. C. Itoh Prowriter, and 
Okidata printers are supported. 
Centronics-type parallel and 
RS-232C serial ports are 
offered. 

Options are an extended font 
set, Tektronix 4010 terminal 
emulation, the ability to accept 
graphics formats from CAD/CAM 
systems, and equation setting. 
The list price is $2195, For fur- 
ther details. contact Concept 
Technologies Inc.. 6950 South- 
west Hampton. Tigard, OR 
97208, (503) 684-3314. 

Circle 621 on inquiry card. 
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WHAT'S NEW 


New MS-DOS Versions of Pascal, FORTRAN, and C 


M icrosoft has released new 
versions of Pascal, FOR- 
TRAN. and C Compiler 
languages for use with its 
MS-DOS operating systems. 

Two new mathematics libraries 
have been added to Pascal. 
supplementing the existing 8087 
coprocessor and 8087 emula- 
tion support, and its name has 
been changed to Pascal 3.2. 
The first library offers high- 
speed performance without an 
8087. It supports both single- 
and double-precision numbers, 
which makes it faster than 
emulation software but slightly 
less accurate. The second math- 
ematics package offers BCD 
floating-point arithmetic for 
more accurate dollars-and-cents 
calculations. 

Pascal 3.2's 14-digit decimal 
format eliminates many of the 
problems associated with 
rounding off binary mathe- 
matics. Other features include 


MS-DOS 2.0 run-time support. 
the ability to access files by 
means of the path-name direc- 
tory structure, linker extensions 
that support overlays so that 
program modules can be 
loaded when required, and the 
ability to call overlays from the 
root program or from another 
overlay. 

FORTRAN 3.2 can now handle 
nearly unlimited data arrays. 
The 64K-byte segment restric- 
tions for arrays and common 
blocks have been overcome, 
which allows manipulation of 
large matrices. In conjunction 
with module linking. a single 
program can use up to | mega- 
byte of 8086 memory. 

FORTRAN 3.2 supports com- 
plex number calculations in ad- 
dition to specific and generic 
conversion intrinsics conforming 
to the ANSI 77 standard. 
Double-precision Complex data 
types have also been added. 


MegaBASIC Addresses Up to 1 Megabyte 
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M egaBASIC can directly 
address | megabyte of 
memory by accessing packages 
from memory in much the same 
way as FORTH provides its ex- 
tensions. This procedure lets 
you load libraries of programs. 
subroutines, and functions into 
memory that can be executed 
from the running program with 
a single statement as if it were 
an integral part of MegaBASIC 
itself. The packages are user- 
written in MegaBASIC. which 
provides each user with the 
ability to tailor the language to 
individual needs. 

With direct addressing of | 
megabyte of memory for pro- 
gram and data, MegaBASIC 
gives MS-DOS, MP/M-&6. 
CP/M-86. and TurboDOS users 
flexible use of the 16-bit pro- 
cessing power of such machines 
as the IBM PC. Al] memory 
allocation is fully dynamic and 
transparent. Up to 64 separate 
programs can coexist in mem- 
ory simultaneously. Its memory 
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management can support more 
than 6000 variables at the same 
time: each string variable con- 
tains up 10 65,535 characters. 
and bit strings can be 524,288 
characters long. Nesting of 
WHILE and FOR loops, func- 
tions. GOSUBS, and procedures 
is allowed to any depth. 

MegaBASIC is said to execute 
programs faster than any exist- 
ing BASIC by a factor of 2 to 15 
times, Large-scale file applica- 
tions under MegaBASIC report- 
edly run faster than under com- 
piled software. Other features 
include execution control and 
debugging. structured program- 
ming. segmentation and over- 
lays, unlimited numeric and 
string array dimensions, and a 
variety of data-manipulation 
functions. 

The standard version of Mega- 
BASIC contains 28 commands, 
65 statements, 64 functions, 37 
operators, and a variety of 
specialized control keys. Its 
editor has such capabilities as 


Some of its other features are a 
Parameter statement, Block Data 
programs, an Inquire statement, 
and an l/OStat read/write clause 
for checking the status of I/O 
operations. 

Microsofts C Compiler 2.0 
supports the use of path names 
to take advantage of the DOS 
directory structure as well as I/O 
redirection. It has expanded 
memory capabilities that let 
programs compiled with C 
employ the full memory capac- 
ity of their system. Small. 
medium, compact. and large 
memory models are program- 
mer-selectable. 

Pascal 3.2 is $300. while FOR- 
TRAN 3,2 and C 2.0 are priced 
at $350 and $500. respectively. 
Previous owners can purchase 
updates at reduced rates. Con- 
tact Microsoft Corp., 10700 
Northup Way. Bellevue, WA 
98004, (206) 828-8080. 

Circle 622 on inquiry card. 


global search. list. and edit, and 
the ability to rearrange. move, 
or copy all program lines. in- 
cluding a fully global, defined 
regional, or line-specific renum- 
bering command. One feature 
provides a quick display of 
statistics about the program and 
its execution state, while a 
separate cross-reference genera- 
tor defines all variables, func- 
tions, and so on. 

MegaBASIC immediately ex- 
ecutes programs written in 
North Star BASIC. A translator 
is available for converting 
Microsoft BASIC programs to 
MegaBASIC. This language will 
work with any machine based 
on the 8086 or 8088 micropro- 
cessor. The list price is $400, in- 
cluding extensive documenta- 
tion. For complete details, con- 
tact American Planning Corp.. 
Suite 425, 4600 Duke St.. Alex- 
andria, VA 22304, (800) 
368-2248: in Virginia, (703) 
751-2574. 
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Telecommunications 
Program 


R eachOut 2.001 is a tele- 
communications program 
for any 8-bit micro running 
CP/M апа any ló-bit IBM PC or 
PC compatible using CP/M or 
MS-DOS. A key feature of 
ReachOut is its auto-answer 
facility, which permits un- 
attended file transfers to or 
from another computer that has 
ReachOut. A reporting system 
informs operators of the un- 
attended computer what activity 
occurred during their absence. 

This menu-driven program 
offers a Help system, keyboard 
and directory dialing. automatic 
redialing, and the execution of 
scripts for the automatic control 
of log-on. data capture. and dis- 
connect. Files can be trans- 
ferred either with or without 
error checking. Pretyped elec- 
tronic mail can be sent. 

Transfers to another system in- 
clude an estimate of the 
transfer time and file-by-file 
updates on both computers. 
Batches can be defined either 
ambiguously or by a list of file- 
names. When problems are en- 
countered during batch trans- 
fers, the resuitant files contain 
filenames that can be used to 
control later transfer attempts. 
The free space on the target 
disk is determined before each 
file is sent. 

ReachOut automatically re- 
names incoming files when they 
duplicate names of existing 
files. All operating system tran- 
sients are contained within the 
program. A nonmodem installa- 
tion option is provided for 
downloading applications. 
ReachOut uses a 16-bit CRC 
transfer protocol and is com- 
patible with the file-transfer 
error correction/detection pro- 
tocols of many public-domain 
programs, including Modem7. 

ReachOut comes with utilities 
and a menu-driven installation 
program. It costs $199, which 
includes a pair of updates. Con- 
tact Applied Computer Tech- 
niques, 104 Knight Dr., San 
Rafael, CA 94901, (415) 
459-3212. 

Circle 624 on Inquiry card. 


WHAT'S NEW 


Text Editing, Page Makeups with PagePlanner 
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agePlanner from West- 

minster Software is a text 
editing/design tool that lets you 
enter, hyphenate. justify. and 
design text into full-page 
makeups with an IBM Personal 
Computer. When your page is 
complete, PagePlanner's drivers 
let you run the text through 
Mergenthaler 202, Compu- 
graphics, AM. Autologic, and 
Itek typesetting equipment. 

For text entry and editing. 
PagePlanner lets you merge raw 
text with typesetting codes. 
Status fields can be filled with 
information both by the opera- 
tor and the system. Editing 
functions include character. 
word, line, and block delete. 
block move, and copy. An in- 
termediate save function lets 
you store chunks of text. 

Hyphenation and justification 


be laid out. All page designs re- 
main "soft" until they're output 
to hard copy. 

Minimum system requirements 
are 128K bytes of RAM, two 
320K-byte floppy-disk drives, 
IBM Color Graphics card. color 
monitor, and a parallel printer 
port. Software requirements are 
CP/M-86 with GSX86 and MS- 
or PC-DOS 2.0 with the 
Graphics Program. It will also 
work with IBM or Hercules 
graphics card and monochrome 
monitors and the Compaa. 
(Other PC compatibles are be- 
ing evaluated.) A custom cable 
for interfacing with the typeset- 
ting equipment is available. 

PagePlanner costs $1995. Con- 
tact Westminster Software Inc., 
Suite 2, 660 Hansen Way, Palo 
Alto, CA 94304, (415) 424-8300. 
Circle 625 on inquiry card. 


of text is performed at more 
than 1000 lines per minute. 
Hyphenation is determined by a 
user-selectable 5000-rule pre- 
fix/suffix logic table. Justification 
is done by accessing the correct 
character width and using a 500 
typeface kerning table. A docu- 
ment can be hyphenated and 
justified up to 99 times. A 
logical hyphenation capability 
backs up the kerning tables. 

PagePlanner lets you con- 
tinually review and revise any 
part of your project. Major revi- 
sions to a job are merely a mat- 
ter of changing the job specifi- 
cations on screen. 

Its page-makeup mode lets 
you display solid blocks of type, 
rule lines, and protected areas 
and modify them to meet your 
design criteria. Multicolumn 
designs and odd-size areas can 


Multilingual Word Processor 


he Multilingual Worldmaster 


word-processing program 
from Emcon Marketing lets you 
type two languages within the 
same document. Worldmaster, 
which runs on the IBM PC and 
PC compatibles, allows you to 
mix eight character sets in a 


single document. It has a menu- 


based structure. and the mixing 


of languages is performed using 


simple function keys. Keyboard 
templates and stickers are pro- 


Color Print Utility 


quality printers as the Diablo 
and [uki. (Foreign print wheels 
are required for the daisy-wheel 
printers) A minimum of 128K 
bytes of memory and a color- 
graphics card for the Arabic, 
Hewbrew, and Russian versions 
are required. The suggested 
retail price is $495. Contact 
Emcon Marketing Group Inc.. 
366 Fifth Ave, New York, NY 
10001, (212) 563-0443. 

Circle 626 on inquiry card. 


vided so that you can identify 
the characters for each key. 

Worldmaster is available in 
four versions: English to 
Romance languages. to Arabic, 
to Hebrew, and to Russian. The 
Arabic and Hebrew versions let 
you type from right to left in 
both the insert and regular edit 
modes. 

This program is configured to 
work with Epson's FX series 
printers and with such letter- 
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@ اھ تس‎ from Ap- 
plication Techniques is a 
software utility that lets you ob- 
tain full-color graphics from 
your IBM Personal Computer 
Color Printer. in addition. it can 
print any graph that can be 
displayed on the PC's color 
display at any size up to 13 
inches anywhere on paper. 
When used with Lotus 1-2-3, 
ColorScreenPrint eliminates the 
need to swap disks to print 


out for printing anywhere on the 


tion is supported. 

A program that generates 
samples of more than 50 color 
textures and shows you how to 
produce different colors comes 
with ColorScreenPrint. A dem- 
onstration program is supplied. 

ColorScreenPrint is $79.95. 
For more information, contact 
Application Techniques Inc.. 80 
Townsend St.. Pepperell. MA 
01463, (617) 433-5201. 
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graphs. By pressing the PrtSc 
key. you gain control over the 
graphs colors, size. and 
positioning. 

Colors can be selected from a 
palette of 16 or from virtually unm 
limited user-defined colors. The 
width and height of the printout 
is set in tenths of inches, and 
auto centering is supported. A 
portion of the screen can be cut 


paper, and a quarter-turn rota- 


More Than 110 
Scientific Subroutines 


Ac 77 Scientific 
ubroutine Library for IBM 
PC-DOS users can be purchased 
from Peerless Engineering Ser- 
vice. Each of the more than 110 
subroutines is written and 
tested in Microsoft FORTRAN 
3.13 and is provided in disk 
form, both as a linkable library 
and in source format. Each 
subroutine has an accompany- 
ing test program on disk. The 
450-page manual provides hard 
copy of each subroutine. its test 
program. the results of the test, 
and the mathematical method 
used in the subroutine. 

This scientific library has sub- 
routines for statistical and 
numeric analysis, solutions for 
third-order differential equa- 
tions, solutions to M equations 
in N unknowns, and approxima- 
tions by a variety of different 
methods. It is $149.95, plus 
$2.50 shipping. Contact Peerless 
Engineering Service, РОВ 71. 
Soquel, CA 95073, (800) 824- 
7888, operator 419; in Califor- 
nia, (408) 462-0330. 
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LISP Interpreter 
evien Instruments bills its 
BYSO LISP interpreter as a 
“very healthy” subset of McCar- 
thy's LISP 1.5, which implements 
every feature described in 
Laurent Siklossy's Let's Talk LISP. 

BYSO LISP includes integers. 
map functions, functional argu- 
ments, input/output functions, a 
variety of list operators, func- 
tions, lambda operators, an 
editor, and tracing functions. It 
comes with an error system that 
explains each error with a 
message and the context in 
which it appeared. 

BYSO LISP is written in assem- 
bly language. It requires an [BM 
PC, PC XT, or PCjr and 128K 
bytes of RAM. The list price is 
$195. Contact Levien Instrument 
Co.. POB 31, McDowell, VA 
24458, (703) 396-3345. 

Circle 629 on inquiry card. 
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WHAT'S NEW 


Business Productivity Tools 
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Re to Riches is a financial- 
management series for the 
IBM PCir. comprising ledger. re- 
ceivables, sales, and payable 
modules. All the modules are 
one-disk programs requiring 
about 32K bytes of memory. 
They load into RAM. which 
makes response time fast. The 
modules are consistent in 
design. and they work with each 
other. 

The modules come with soft- 
ware templates so that they can 
be customized for a variety of 
business, retail. or personal ap- 
plications. The users manual 
provides workbook-style intro- 
ductions and tutorials. 

The receivables module shows 
the status of customer accounts, 


audits accounts. produces 
reports, and automatically up- 
dates accounts. It has a wild- 
card provision. The payable 
module tracks payments re- 
quired by vendors, including 
their terms, discounts, and 
outstanding balances. Miscella- 
neous payments or adjustments 
can be added at any time. 
Totals are accumulated as in- 
voices or payments are 
recorded. 

The sales module leatures 
automatic calculation of tax and 
Change. You can preset the key- 
board to record the sale of 
specific items or type of pay- 
ments and use formulas for 
data-entry calculations. such as 
partial refunds Its itemized jour- 


nal provides an audit trail. and 
product classifications can be 
grouped for reporting. 

The general-ledger program 
constantly displays income. ex- 
penses. assets. liabilities. 
estimated profits. and net worth. 
Updates are made with each 
entry. Transactions are docu- 
mented by individual submenus. 
It provides such reports as 
audit trails and charts of 
accounts. 

Individual Rags to Riches 
modules are $99.95, Support 
booklets with tips on computer- 
ized accounting are $9.95 Con- 
tact Chang Labs inc.. Suite 200. 
5300 Stevens Creek Blvd.. San 
Jose. CA 95129, (408) 246-8020. 
Circle 630 on inquiry card. 


Program Locks Up Files 
he LocklIt-Up copy- 
protection system for the 

Apple Il series and the Macin- 

tosh lets you impose several 

levels of security that render 
disks uncopyable. This package 
includes a software-duplication 
system that enables you to 
duplicate the protected disk. 

Lock4t-Up uses an encrypted 
signature track written to a ran- 
dom location on the disk. The 
code to verify the accuracy and 
existence of the signature track 
is automatically encrypted into 
the protected program. Pro- 
tected files can be backed up 
by the user. although they will 
operate only if they reside on 
the original disk. 

Protection is not based on a 
physical fingerprint. Lock-t-Up is 
said to make information com- 
pletely write-protected. The pro- 
tection scheme does not in- 
terfere with normal operations. 

Lock-It-Up ís also available in 
an IBM PC version. Licensing 
begins at $495. Contact Double- 
Gold, Suite 29. 3900 Moorpark 
Ave., San Jose. CA 95117, (408) 
554-9133. 

Circle 631 on inquiry card. 
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Low-Cost Modula Compiler 
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odula Corporation is 

releasing a $90 Modula-2 
compiler for the Macintosh this 
month. The compiler runs under 
the Macintosh's operating 
system, and it allows you to use 
the Macintosh's built-in graphics 
and mouse toolkit. 

This compiler generates an ex- 
tended version of M-code. 
which is a compact code de- 
signed especially for Modula. It 
interprets M-code programs at 
run time without disrupting the 
Mac's user interface. M-code 
benchmark programs that make 
heavy use of procedure calls 
and toolkit graphics are said to 
run 75 percent as fast as pro- 


grams compiled to 68000 native 
code on the Lisa and down- 
loaded to the Mac. 

The Modula-2 compiler is sup- 
plied with the basic I/O 
modules described in the book 
Programming in Modula-2 by 
Niklaus Wirth. You can write 
assembly-language routines and 
link them to Modula-2 
programs. 

The Modula-2 compiler comes 
with I/O library and documenta- 
tion. For further information, 
call or write Modula Corpora- 
tion, 950 North University Ave., 
Provo, UT 84604, (800) 545- 
4842; in Utah. (801) 375-7400. 
Circle 632 on inquiry card. 


Detailed Multiyear Real Estate Analysis 
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eal Estate Investor I| for the 

Apple computer performs a 
detailed multiyear analysis of 
before- and after-tax cash flows 
and rates of return from any 
type of improved real estate. It 
offers nine different loan types 
and includes variable param- 
eters and eight depreciation 


methods. It computes return on 
investment. return on equity. in- 
ternal rate of return. and finan- 
cial management rate of return. 

Real Estate Investor I! will also 
provide a detailed sale analysis. 
including sensitivity analysis. 
and produce a formatted multi- 
page report. It's written in 


DBM for с 

recision Software's Super- 

base database-manage- 
ment and information-retrieval 
system for the Apple ilc por- 
table computer uses B+ direct- 
tree indexing for record access. 
This program offers menu- 
driven operation, direct com- 
mands to the database. or use 
of a user-programmable inter- 
face to create custom applica- 
tions packages within the Super- 
base environment. 

Apple ilc Superbase costs 
$169. Contact Precision Soft- 
ware (USA) inc.. Suite 1100, 820 
Second Ave. New York. NY 
10017. (212) 490-1825. 

Circle 634 on inquiry card. 


AppleSoft BASIC. The list price 
is 5295, C language versions for 
the ІВМ РС, the Tandy 2000. 
Wane Professional. and CP/M- 
based systems are available. 
Contact REMS Software. 526 
Northwest Second St., Corvallis. 
OR 97330. (503) 757-8887. 
Circle 633 on inquiry card. 
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NEW 


Moses 
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oses (Modula-2 Support 

Environment System| is 
the first product in TDI's 
Liberator line of Modula-2- 
based software. it is a portable 
operating system written in 
Modula-2 that requires only a 
conventional character-oriented 
video display. 128K bytes of 
memory. and a floppy-disk 
drive. 

The Moses package includes a 


Word Processor Runs 
on TI Professional 


Word. a word-processing 

package first introduced for 
MC68000 and 990 series com- 
puters, is available for the TI 
Professional Computer and the 
IBM PC. Made up of a group of 
integrated programs, R Word 
offers such features as mail 
merge, table mathematics. spell- 
ing check, and database capa- 
bilities. 

R Word combines eight dif- 
ferent color choices for creating 
backgrounds. reverse video. and 
underlined or highlighted text. 
A three-level file structure used 
for document organization con- 
tains 9 directories with 32 cate- 
gories in each directory and 32 
documents in each category. 

Complicated documents em- 
ploying headers. footers. tables. 
and footnotes can be produced 
with R Word. Its six text-editing 
modes are text. word, sentence. 
line, paragraph. and page. Mis- 
cellaneous features include 


versions for other 68000- and 
16032-based computers avail- 
able soon. The price was not 
available at press date but was 
estimated to be between $250 
and $500; source code for the 
system will be available at addi- 
tional cost For more informa- 
tion. contact TDI Ltd.. 29 Alma 
Vale Rd. Bristol BSS 4М]. 
England, tel: 102721 742796. 
Circle 635 on inquiry card. 


Modula-2 compiler, a screen 
editor, a symbolic debugger. a 
modifiable menu-driven user 
interface with windows. and a 
library of routines and utilities 
The compiler and editor are 
linked so that compiler errors 
return the user to the editor 
with up to 128 errors flagged 
for ease of correction. 

The system is available for the 
Sage II and !V computers with 


of memory and single or dual 
floppy-disk drives. The sug- 
gested retail price is $395. Con- 
tact R Systems Inc.. 11450 Page- 
mill Rd.. Dallas. TX 75243, (214| 
343-9188. 

Circle 636 on inquiry card. 


aulomatic page numbering. 
table of contents. document 
assembly, on-screen formatting. 
automatic text alignment. global 
search and replace. screen 
prompts, and Help screens. 

R Word requires 256K bytes 


BASIC Compiler Works Under FLEX/OS-9 
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«BASIC. a BASIC-language 

compiler that converts 
BASIC programs to machine 
code, is now available for 
systems running FLEX, OS-9, or 
Color OS-9. Because compiled 
programs have less overhead 
than interpretive BASIC pro- 
grams, according to the manu- 
facturer. Lloyd I/O. you can ex- 
pect greater speed and larger 
programs and data files. 


numbers or labels are not re- 
quired on every line. Variable 
names are significant to 12 
characters. and labels are 
significant to 16 characters. 
K-BASIC includes debugging fea- 
tures and error processing. 

K-BASIC is $199. The manual 
alone is 515. Contact Lloyd I/O. 
19535 Northeast Glisan. Port- 
land. OR 97230, (503} 666-1097. 
Circle 637 on inquiry card. 


K-BASIC has three general 
data types. REAL. STRING. and 
INTEGER. and four INTEGER 
sizes, 8, 16. 32, and 64 bit. Its 
real numbers are 15-digit preci- 
sion. with an exponent of +99. 
Each type can be dimensioned 
and defined to absolute ad- 
dresses. K-BASIC has a variety 
of directives, statements, and 
functions not normally found in 
BASIC interpreters. Line 


CAD Package Aids 
Mechanical Engineers 


© umicoms CAD 10 for its Sys- 
tem 830 is suitable for archi- 
tects, interior designers, 
mechanical engineers. and other 
professionals using diagrams 
and schematics. 

CAD 10 uses all of the System 
8305 hardware. including its 
soft function keys, function keys 
FI through FIO. high-resolution 
capabilities. pixcl-addressable 
graphics, and internal printer. 
The program addresses the 
830's color graphics chip direct- 
ly and expands the pixels from 
250.000 to 800.000. it permits 
easy transposition of floor plans 
and schematics. and diagrams 
or two-dimensional drawings 
can be displayed in as many as 
eight colors. 

You can draw symbols and 
transcribe them into scaled 
drawings. CAD 10 allows you to 
edit, update, and reorganize 
drawings. Its Delete function key 
lets you cancel the last element 
drawn, and the Next function 
key lets you search through 
your drawing and cancel or add 
to the design without starting 
from the beginning 

An alignment grid with sub- 
menu lets you design or copy 
any symbol at 10 times the ac- 
tual size, which improves ac- 
curacy. A drawing board with 
800 by 1000 raster points on 
the screen lets you assemble 
symbols into an actual drawing. 
Fifty symbols, with an average 
of 20 elements each. can be 
transferred from the symboli file 
to a drawing. CAD 10 parameter 
functions permit a choice of 
eight colors, the selection of 
four sizes of lines for pen- 
plotter printing, and rotation of 
symbols from 0 to 270 degrees. 
A тоот feature is provided. 

Utilities include a program 
that permits the assembly of in- 
dividual symbols stored in 
various data files into a new 
symbol set of a new data file. 
CAD 10 is 5595, Contact 
Sumicom Inc.. 17862 East I7th 
St., Tustin, CA 92680, (714) 
730-6061. 

Circle 638 on inquiry card. 
(continued) 
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WHAT'S NEW 


SDLC-Like Protocols for Wangs 


elay Version 2.2 for the 

Wang PC is a communica- 
tions software system incorpo- 
rating first- second- and third- 
generation SDLC-like asynchro- 
nous communications protocols. 
It comes with an editor and 
provisions for remote and unat- 
tended operations. The sug- 
gested list price is $149. 

Relay supports simultaneous 
unattended bidirectional file 
transfers (including binary files) 
and can automatically invoke 
the functions of such intelligent 
modems as the Hayes Smart- 
modem. the Racal-Vadic VA212, 
and the Rixon PC212A. It com- 
bines menu- and function-key 
driven operation, and to facili- 
tate use, offers Help screens. 

One key feature is its direc- 
tory of computers. which con- 
tains complete values for every 
communications parameter for 
each computer entered, any of 
which can be called or an- 
swered with a single keystroke. 
Individual entries include the 
name of the system, its tele- 
phone number. data rate, type 
of system, and configuration 
specifications for communica- 
tions. Configuration options 
stipulate such characteristics as 
data rate. parity, full- or half- 
duplex. port selection. and 


Two for QX-10 


yes/no toggles for XON/XOFF 
protocols, automatic line feed, 
local echo. and APL mode. A 
turnaround character and a 
delay after each line can be 
specified. Control codes can be 
displayed. 

In conjunction with an intel- 
ligent modem, Relay will pro- 
vide auto dialing. It has the 
ability to enact entire log-on 
repertoires, including multilevel 
passwords, remote system se- 
quences, and sign-off. It has a 
WAITCOM command, which 
halts all DOS activity for 
specified periods (up to one 
year). You can perform DOS 
commands from within Relay. 
even during a connection. 

Relay's built-in editor lets you 
build or modify ASCII files, and 
its command tables include 19 
function-key and 11 Alt-key com- 
mands, it provides two levels of 
password protection. 

A Wang PC with 64K bytes of 
RAM. one disk drive. MS-DOS 
version 1.0 or later. an asyn- 
chronous communications 
adapter. and a modem with 
RS-232C cable are required. 
Contact VM Personal Comput- 
ing Inc.. 60 East 42nd St.. New 
York, NY 10165, (800) 847-3529; 
in New York. (212) 697-4747, 
Circle 639 on inquiry card. 
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Ме? and PlotPak for 
the Epson QX-IO are 
available directly from 
MicroNova. 

MicroPlot. a graphics package. 
consists of a searchable library 
of more than 100 graphics rou- 
tines. any of which can be in- 
corporated into a Pascal/MT+ 
program during link time. Micro- 
Plot can draw lines. rectangles. 
circles. and characters of any 
size or angle. and it can scale. 
translate, and rotate graphic ob- 
jects. It features virtual windows 
with automatic line clipping and 
multiple and split screens. 

MicroPlot requiresPascal/MT +. 
It comes on two disks with 
documentation and a 10-minute 
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graphics demonstration. The 
price is S60 (US,. 

A collection of graphics utili- 
ties, PlotPak provides programs 
for such common applications 
as bar and line graphs, pie 
charts. bell curves. trend lines. 
and log and semilog plots. Data 
for the utilities can be entered 
either interactively or from a 
disk file. All PlotPak utilities are 
stand-alone programs that do 
not require a programming lan- 
guage. The suggested price is 
$60 (U.S.), which includes on- 
line documentation. For more 
information. contact MicroNova. 
RR 5, Canning. Nova Scotia BOP 
IHO, Canada. (902) 582-7016. 
Circle 640 on inquiry card. 


Sourcebook for 
Software Writers 


ore than 500 companies 

soliciting software from 
the general public have sup- 
plied information to The Software 
Writers Marketplace, by Dennis 
Joyce and John Earl Pickering. 
Step-by-step instructions on re- 
searching the market. structuring 
salable programs, and writing 
acceptable documentation are 
included in this 228-page paper- 
back. 

Once your program is written, 
The Software Writers Marketplace 
guides you through the chores 
associated with selling your 
work to a publisher, beginning 
with an initial letter of inquiry 
and ending with the contract 
signing. À section on copyright 
information is provided. 

The Software Writers Marketplace 
is $9.95. Contact Running Press, 
125 South Twenty-second St., 
Philadelphia, PA 19103, (215) 
567-5080. 

Cirde 641 on inquiry card. 


Computer Cables 
ce Cables Corporation 

distributes more than 500 
computer interfaces. A catalog 
of these interfaces has been 
compiled. 

Standard interfaces listed in- 
clude RS-232 serial cables with 
PVC jacket or ribbon {nine feet 
long), monitor cables, parallet 
printer cables with PVC jackets 
or ribbon (eight feet long). 
50-foot extended data cables, 
50-foot low-cap twisted-pair 
shield cables with metal hoods, 
and disk-drive cables, Special 
cables for serial plotters and 
modems are also listed. as are 
switch boxes and computer and 
printer coveralls. Smart cables 
can be obtained. 

The catalog lists dealer costs 
and suggested retail prices. No 
minimum order required. Con- 
tact Candy Cable Corp., 920 
San Marcos Blvd. San Marcos, 
СА 92069, [619] 744-2291. 
Circle 642 on inquiry card. 


Magazine on Languages Had July Debut 
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omputer Language, a technical 

magazine dedicated solely 
to programming languages, 
debuted in July. It covers 
assembly language. C, Pascal, 
BASIC, FORTH, and applications 
and systems programming. and 
reports on major developments 
in the software-design field. 

Among the topics discussed 

are algorithmic applications to 
problem solving. language por- 
tability features, useful utilities, 
artificial intelligence, editors. 
language selection criteria, and 


* WHERE DO NEW PRODUCT ITEMS COME FROM? 


telecommunications. It offers 
tips on marketing your own 
software, as well as software 
and hardware reviews, regular 
columns, and reader forums. 

Regular monthly publication 
will begin in October. Annual 
subscriptions are $25. The 
cover price is $2.95. Contact 
Computer Language, CL Publica- 
tions Inc., 131 Townsend St., San 
Francisco, CA 94115, (415) 
957-9353. 


Circle 643 on inquiry card. 


: • The new products listed in this section of BYTE are culled from the : 
: е thousands of press releases, letters, and telephone calls we receive $ : 
° „ each month from manufacturers and distributors. The basic criteria Н 
* for selection for publication are а) does а product match our readers : 
: interests, and b) is it new or simply a “reintroduction” of an old item. * з 
: „ If you want your product to be considered for publication (at no ? : 
: e charge), send full information about it, including its price and an ad- $ ; 
* dress and telephone number where a reader can get more informa- * 

: tion. Send this to the New Products Editor, BYTE. POB 372, Han- * 


» Cock. NH 03449, 


apne 


IBM PC 128K 
(1) 360k DSDD Drive 
Diskette Adaptor Card 
Color Graphic Card 
10 Mb Hard Disk System 
$2995.00 


DISPLAY BOARDS 

LazerColor ...... UT Жз». «д 
Hercules Card 

QuadCalor | 

PC Peacock ...... CU CIT 
EXPANSION BOARDS 

AST 6-pac 64K......... Er... M 
Quadram EXII 64K 


IBM PC 128K 
(1) 360k DSDD Drive 
Diskette Adaptor Card 
IBM Monochrome Gard 
IBM Monochrome Monitor 
$2195.00 


MONITORS 

Roland DG121 (comp) 

Roland DG122 (mono) ......... T 
PGS HX12 RGB 

Max 12 Amber (mono) 

Sakata 12" green 

Sakata Color (comp) ........... с. 
Sakata Color (RGB) 
EXPANSION ACCESSORIES 
64K Upgrade (9/1C's) 


IBM PC Portable 
(1) 360k DSDD Drive 
Diskette Adaptor Card 
Amber Display 
256K Ram 
$2450.00 


MODEMS 

Hayes 1200 Int 

Hayes 1200 Ext 

sls | | Se S 
Anchor 1200 

PRINTERS 

Epson FX80 

Epson Fx100...... ee A 
Brother HR-15 

Brother HR-25 


TAVA SYSTEM ONE 

IBM XT 128K hand: 

(2) RS-232 Serial Ports 

(1) Parallel Printer Port 
Color Graphic Board 

Roland DG121s Monitor 


$3895.00 


$1895.00 


501 W. Glenoaks Boulevard 
Glendale, CA 91202 


(818) 999-1183 


(2) 360K DSDD Disk Drives 


TAVA SYSTEM TWO 
(2) 360K DSDD Disk Drives 
Keyboard 
(2) RS-232 Serial Ports 
(1) Parallel Printer Port 
Color Graphic Board 
Roland DG121G Monitor 
10 MEGABYTE HARD DISK 
$2795.00 


DEALER AND 
CORPORATE 
VOLUME PRICING 


compumax 


1-800-421-5775(ORDERS ONLY) (213) 644-1140(CA. Order & INF.) 
STORE HOURS : 8:00 a.m. to 6:00 p.m.(Mon.-Fri.) 10:00 a.m.-5:00 p.m.(Sat.) 


z& SUNTRONICS CO.,INC. 


= 12621 Crenshaw Blvd., Hawthorne, CA 90250 


ІВМ ™ Compatible XT 


| Features: 
^ Intel 8088 CPU 
"Intel 8087 Math Co-Processor (Option) 
» Expandable on-board to 256K 
»128K RAM wiParity 
~ 8 IBM Compatible Expansion Slots 
^4 Channel DMA 8237 
,^8 Channel interrupt 8259 
^ Mother Board dimension same as IBM PC 


Price: 
C] Mother Board w/128K 
RAM and ROM 
[) Computer Cabinet 
Г) 83 Key full-funtion Keyboard . 
Г) 100 WATT Power Supply 
О Monochrome Graphic Card 
wiPrinter Port ..... Bs ob РЕР $350.00 
О Coler Graphic Card 
(Display 16 colors) 
[] FDD Controller Card w/Cable . 
Г] Parallel Printer Card 
O Dual ASYNC & RS232 Port 
O 320KB DS/DD Slimline 
Disk Drive $189.00 
О SAM WOO IBM Style Amber or Green 
Monitor (Composite Video) 
О IBM Parallel Cabie 10' 
О IBM Prototype Board (SUN-208) .. 
O MICROLOG Z-80B Co-Processor, 
Multi-funtion (Run CP/M80 Softwara) 


$199.00 
. $149.00 


$99.00 


$19.50 


LJ] Apparat EPROM Blaster 
C] IBM Up-Grade Kit اشا‎ 


Circle 292 on inquiry card. 


Apple Compatible Products 


SUN Z80 Card (w/o Software) $55.00 
SUN 80 Column Card (w/Soft switch). $97.00 
PowerSupply (5 Amp) ........ ..., $59.95 
Cooling Fan ............. —— $42.00 
Apple Compatible Disk Drive (slimline)$175.00 
Parallel Printer Card 

Floppy Disk Controller 

EPROM Programmer (2716, 2732, 2764) 


APPARAT PROM Blaster 
ALS Z-Card (Z80 CPU) 
ALS 80 Column Card У 
AFDC-1 Floppy Disk Drive Controller . .$55.95 
Run DOS 3.3 with any standard Shugart 
compatible 5¥ Disk drive (2 drives per 
card, Does not read % track) 
Apple Protctype Board (SUN-722) 


$-100 Products 


64K Static Memory Board (6116) 
w/o RAMA&T 
64K Static Memory Board (6116) 
wiRAM A & T > 
Uses 6116 CMOS RAMS, % Amp Max, 
w/64K @6MHz Extended Addressing, Bank 
Select 4-16K Blocks, 2716 EPROM can 
replace any 6116RAM, 8 Bit IEEE 696. 
SBC-880 Single Board Computer 
(Z80A) A & T 
UFDC-1 5% and 8 Floppy Disk Controller 
(BIOS available) A & T 
Clock/Calendar A & T 


$5.95 


General Products 
SAM WOO HIGH RESOLUTION DISPLAY 


^22 MHz Bandwidth 

» Composite Video 

^ Anti-glare Screen 

Passes FCC.UL Approved 

^ 1000 Lines or 132 Charactors Across 


AMBER or GREEN 


RAM 4164-150NS or 200NS ..... € 
5% Diskette 55/00 Soft sector 
Box of 10 ea 
5% Diskette 05/00 Soft sector 
Box of 10 ea 
80 CPS Dot Matrix Printer (СР-В0) . , $245. 00 


TTL IC, ROM, RAM & CPU CHIPS, CONNEC- 
TORS & IC SOCKETS ARE AVAILABLE, 
PLEASE CALL !! 


TERMS VISA, MASTER Card, C.O.D 
(Cash or Certified Check Required). Check 
(Allow 2-3 WKS for Clearing) Shipping & Н/С 
$3.00 for 3 Lbs plus $0.50 for each add Lb. 
Calif, residents add Calif. Sales Tax. 


IBM & Apple are registered trade mark of IBM 
& Apple 
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ХХХ WAVE MATE E UNBEATABLE VALUES 


Highest Performing Z-80 Micros уйан» 16-Bit Performance 8-Bit Price 


BULLET SBC 


» 4 Mhz 280-А CPU, ОМА, 
CTC, DART, PIO 

» 128KB Bank Selected RAM: 
4K-16K EPROM 

«ОМА FDC for 54", 8" and 
3^" drives 


ZLELEZ W 


жү; - with CP/M 
e Two mini floppy drives 


with 1.6M8 formatted 
capacity 


» Two RS-232 serial ports; Lh 2 • Compact enclosure with 


Dono ЖА е 


* +5 volts only at 1.75 amps; EE = EE. BF 
05 -— 8" x 10.7" 11 49 
| CP/M Plus included 


CP/M Plus (3.0) included: 
2-user MP/ eem -————=— > SUPER 


SUPER — haee Ae ш d SUPER BULLET SBC with 
s F = In. CP/M Plus (3.0) & 4 user 
All BULLET SBC features are MP/M II 
* 10MB hard disk with 


included Im = 
ғ Additional 128KB RAM (256 WE = oy, 800KB floppy for back up 
ota 7 c= | bis » Compact enclosure with 
• Additional 2 RS 232 serial am 
orts (4 total) using SIO э; Rows GALE Grio s 
MP/M Il for 2, 3, and 4 us- 


ers included ge 2595 
CP/M Plus & MP/M It included $9 CP/M Plus & MP/M Il included 


Quantity discounts available • OEM and dealer Inquiries welcome 


APOLLO MARKETING a YEN p ы. 
(At division of Сай. pi йа) manufactured products have а limited one- year warran 
22048 Sherman Way #316 • Canoga Park, CA 91303 (818) 883-8390 + НУ Ha Ne. ate aA Gheck 3 or Money Order accepted ix. 
In U.K. call: (021) 471-1999 « in Germany call: (089) 48.37. Ah Pr MP Plur" E - “NPM I are rode Marks of Digit в Mate, Inc. 


-— DO IT YOURSELF! 
savin . an IBM® PC/XT Compatible 


| То start, you need a high-quality Switching Power Supply and a heavy duty Mainframe 
to cabinet your Cpu Board, Power Supply, Cards, Drives, etc. 


- #HSC 130-40 *-«5V/15A, +12V/4.2A, – 12У/0.25А, -5V/0.3A 
àp $179.00/ea. {Built-in Fan 


| Jh ePower Switch 
//.. ^30 WAIT. Cables w/Connectors for Cpu Board and 4 Disk Drives 


— c 
Switching Power Supply e2 Switched AC Outlets for Printer & Monitor 


eOne Full Year Warran | 
— БАК D-RAM 


T Cabinet eHeavy duty welded steel J 
£ d di °2 Full or 4 Half Height 150п5-200пв 


= $99 OO/ea. Disk Drives allowed $49.00/9 pcs. 
~ Model #ЕС-630 eIBM® Look-alike ae 


DEALER & OEM’s INQUIRY INVITED 


FORTRON CORP. pr^" Pes TMS 9980 


4447 ENTERPRISE ST. — ту 1766321 $19 O00/ea 
FREMONT, CA 94538 cS 800-821-9771 $19.00; 


Terms: Shipping immediately from stock usually, or within 4 weeks if run out of inventory. Minimum $5.00 shipping + handling. 
Personal check requires 2 weeks clearance before shipping. 6.5% sales TAX required for CA. residents. 


Circle 356 for Dealer inquiries. Circle 357 for End-User inquiries. 
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Its True — 


Mannesmann Tally 
» Standard — 7 x 9 160 CPS 
e NLO — 40 x 18 40 CPS 

e 2K Buffer and Tractor Standard 
160 L 80 col. Call ..... Best Seller 
IBO L 132 col. Call ..... Best Seiler 


OUR PC FLYS 


18м Compatible 

Simply a better PC. Al) models 
available for immediate delivery 
Lowest $ 
Best Seller 


Boh 9o * Ф kom *» wow b omn ow ob n 


FREEDOM 
HAYES 
NOVATION 
VDS 
EAGLE 
RITEMAN 


OMNITEC 
VENTEL 
AMDEK 

BMC 
MICOM 
DATASOUTH 


PANASONIC 
TELEVIDEO 
SANYO 
TOPAZ 
TRANSTAR 


For Price Quotes and Ordering Call: 


For Technical Information and 
Arizona Orders, Call: 
602-949-8218 


For Shipping and Order Status Information, 
Call: 602-990-7556 


thuge Alow 3-7 


shipped FOE Scottsdale. Ar 85251 Circle 336 on Inquiry card. 


Don't be foolish. Buy Direct! 
Looking for a printer? The OKIDATA 82A for $300 will put an end to that! 


TAXAN 
DIABLO 


EPSON 
STAR GEMINI 


Use Your AMERICAN EXPRESS CARD! 
1-800-328-8905 - 


LIBERT 


Prices listed reflect a cash discount and are subject ro change wathout nouce We welcome Cerubed and Casters Checks, Bank Wares and Money Orders C O Drs are Vivpped etf a maman C OD 
days for personal checks to clear Product к subject to awadabihty Equipment i5 зп factory seated boxes wah manufacturers warranty There wall be а re-stocking charge for returned 
merchandise Call first for an RMA number Software not warranteed for suitability No retum of Software whch has been opened Add 296 for shipping & handling charges (minimum $2 50) AN equipment 


РРР МАҸ N 


e Didit! 


LOWEST Price in U.S. 


аы 


Red Hot 
Special! 
— AM 
wc 
IDS m 9% Novation 
• Proportional Spacing اہ‎ o" | J-CAT 
• 8 Character Styles 0 


e 200 CPS Bı Dırectional 

e Color Optional 

e Sheet Feed = Graphics 
« 3.4K Buffer 

Prism 80 

Prism 132 and Micro Prism 


9 | 


e 300 BPS Modem 
e Originate/Auto Answer 


$ Call Sizzling 


nNOS 


SNS NN 


OKIDATA 
SOFTWARE 
COMREX 
DAISYWRITER 
JUKI 
WYSE 


WIDGET 
ADDS 
DEC 
C. ITOH 
SILVER-REED 
MANY OTHERS 


NEC 


ERA-2 


Everything in 
computer related 
products: 


e Computers 
e Modems 
e Printers 
e Software 
|^ s Monitors 
• Terminals 


&7 


9 ^ 4 


Cirde 35 on inquiry card. 


WIEBP-B' TES FOR MICRO-BUOGETS 
eHpand your sysiem...shrink your cost. 


Why pay more for top quality products when our prices are consistently among the lowest anywhere? 
We invite you to compare prices, then call us. 


MISC. PERIPHERALS SALE PRICE COM PUTER © АТ LOW ppl CES 
HAYES SMARTMODEM 1200B (IBM-PC)........... s. ерта ; 


CALL FOR CONFIGURATIONS 
AND OPTIONS 


MEMOTECH MTX-512 
SHARP PC-5000 PORTABLE 
LEADING EDGE PC 
IBM PC-XT 


PRINCETON GRAPHICS SYSTEMS 
HX-12 Limit - One to a Customer..... ———— Cash Price $459.00 


GREAT LAKES (PEGASUS) HARD DISK SYSTEMS SALE PRICE 


40 MEGABYTE ЕХТЕВКМАЕ .......................... eo ue 9,00 
65 MEGABYTE EXTERNAL ....................... — уг UT 
. 140 MEGABYTE EXTERNAL...... A ee re dira ЧИЕТ 
3740/2 8" DOUBLE SIDE, ‘SINGLE ПЕ lop Coren wade -— 1 TAPE DRIVE 23 MEGABYTE INTERNAL 
3740/2D 8" DOUBLE SIDE, DOUBLE DENSITY 


L7 77 -u — COMMERCIAL BUSINESS SYSTEMS | 2 


IN E 77 -u mE | 12958S.ROBERTSONBLVD., LOS ANGELES, CA 90034 


Phone orders accepted on Visa and Mastercard only. California residents add 6.5% sales tax. No C.O.D. Actual shipping and handling charge added to all orders. 
Prepaid orders as follpws: Money orders or cashier's check-merchandise shipped upon receipt. Persona! checks must clear before shipping. 2096 restocking fee. 
Prices and availability subject to change. $100 minimum order. 


SUNNY LOW LOW COST 


POWER SUPPLIES 


(LINEAR & SWITCHING) 
FOH S-100, DISK DRIVES 


No. 806 & No. 516 waintrames Kit 1, 2 & 3 tor S-100 Ro, Rgfor 2 DrivestFloppy & Hard) 
S-100 & DISK POWER SUPPLIES: open FRAME, ASSY. & TESTED, 6 OUTPUTS, ADJU. & FUSES PROTECT. 
ITEM 45V OVP *~5 ог -12V * +24 ог «12V +8V +16V SIZE WxDxH PRICE 
5 1 5-7 1 10 x 6" x5 $5 


2 
(1 Floppy & 1 Hard Oisk) 
54 6 SLOT & 2 FLOPPY 4A 1A 4-5A PEAK 8A 3A 83" x 5" x 434" 95.95 


DISK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT. zie. 
ITEM IDEAL FOR +5V OVP  *-5or-12V *4240r412V — «BVUneg. — 12V — SIZEWxOxH PRICE S yet eme 
Ro 2x 8" SLIMLIN 25А 2.5À - 5A Peak 5'x4'x4' 51.95 

Ay — 2x8" or2x 5%" DISK 4A 1A 3A - 5A Peak 8"x4"x3%" 58.95 
Rp  [3x8"(or5'4") FLOPPY 6A 1A 6A - BA Peak 10" х 4%" x 3%" T195 
R3 jor 1x Floppy & 1x Hard 6A 1A 6A - 8A Peak 1A 9" хб" х 4%" 98.95 
AC & DC POWER CABLES WITH CONNECTOR FOR 2 DRIVES 8.00 SHIPPING FOR EA. PWA SUPPLY: S550 IN CALIF: 

1 

S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) FOR EA. TRANSFORMER: $5.00 IN ALL STATES: 
[TEM (IDEAL FOR) +80 -8V +16У -16V «28V — SIZE:WxDxH PRICE $12.00 IN CANADA. CALIF. rapis | ADD 
KIT 1 15 CARDS 15A -— . 25A 25A  -- XS" XAM” 5495 | 
KIT2 20САВО$ 5А — -—— 3А ЗА  —-— i12x5'x4" 61.95 DEALER = 

KIT3 DISK SYSTEM 15A 1А ЗА ЗА SA  13W"x5'x4 ^" 69,95 INQUIRIES = 


6 SLOT MAINFRAME assy. г testeo ому 5399:95 $299.95 + SHIPPING s1800 ———— 


EACH MANDAME (ITEM NO. 806 OR 516) CONTAINS: ЕМ! FILTER # FUSE HOLDER e AC POWER CORD e POWER SWITCH & INDICATOR = 
RESET Eos ¥2" COOLING FAN е S-100 BUS 8 SLOT CARD CAGE * (110/220 VAC, 50/60 HZ.) POWER SUPPLY "m DISK DRIVES & 5-100 
SLOTS s EA DC POWER CABLES an CONNECTOR AND MOUNTING HARDWARE FOR DISK DRIVES e 9 EA. CUT-OUTS; 7 FOR 0825 
CONNECTOR, 1 FOR N CONNECTOR 4 1 FOR CENTRONICS © CUSTOM FINISH & LOGO-LESS e COMPACT SIZE e LIGHTWEIGHT, 28 LBS. 

FOR 2 EA. ‘е. ом FLOPPY (TANDON TM848-1 & 848-2 OR EQUIV ), OR ONE HARD DISK, POWER SUPPLY: + 8V/8A, + 16V/3A, 
+5 P, -SV/1A & 24V/5A. SIZE: 12"(W) x 19.5°(D) x 9.8"iH). 


“SPECIFY VOLTAGE WHEN ORDERING 


MAILING ADDRESS: SUNNY INTERNATIONAL SHIPPING ADDRESS: 


P.O. BOX 4296 (TRANSFORMERS MANUFACTURER) 221297 S. VERMONT AVE oo 
TORRANCE, CA 90510 (213) 328-2425 MON-SAT 9-6 TORRANCE, CA 90502 | | 


TELEX: 182558 


442 BYTE = AUGUST 1984 Circle 290 on inquiry card. 


EFF JLAG« b86! LSNONV рез Ambu: uo cz| 2II 


EXPOTE 


“WE TURN AROUND FOR YOU” 
24-HOUR WATTS 800-528-8960 Including Alaska and Hawaii 


i CUSTOMER SERVICE (602) 482-0400 e 2017 E. CACTUS e PHOENIX, AZ 85022 
All prices are for cash, cashiers check or m order. Allow 3 weeks bank clearance for personal checks. C.0.D.’s, Visa/MC, and P.O.'s accepted at additional charge. Prices subject to change. 
etums must have authorization number (call 602-861-1141), and are subject to a restocking charge. 


FOR IBM PC [PRINTERS — | 


Adds Comrex | 


-1 Green ................... $485 | BM FU arenes р . 
= emn y AST Research WordStar/MailMerga ........... 349 ComWriter 11 
Vi int 60 pe^ 619 Six Pak Plus—from ........... $279 | (піобіаг ............................... 299 Letter Quality ........... $459 
ечүрош OU ................. Combo Plus tl—from .......... 279| SpellStar ........................---- 159 | 
Hazeltine Mega Plus—from ................ 309|  CalcStar .......... M w— 99 | C. Itoh 
EGON ИИИНИН D m Plus—from .................... 139 | Microstuf Pro-writer | | 
ИУ 0... секое 540 uadram — f POSS TAK .................. .......... 
*- › eT o MN i (8510A) Par ............... 319 
QVT 102 Green 535 Quaoboard .......................... МАЙ. SERR 159 Pro-writer 
ОМТ 102 Amber 550 Quad 512 Plus .................... 249 | Ashton Tate (8510A) Serial ........... 419 
СҮТ 103 Green ............ 840 ی‎ шы A 1550 Parallel ................. 499 
ОМТ 103 Amber -.......... nia. “= dece: 1550 BCD SERIAL ....... 549 
Televideo 1-2-3 dasamsa, 9319 4164-100 ................ F-10 40CPS (Letter Сиа!) .. 899 


F-10 55CP58 (Letter Quat; . 1179 
А-10 20CPS (Letter Qual} . 449 


S99 7 ост „<. 


ТҮТТТІТҮТТҮТІТТТҮТҮТТТТІТТТТТТҮІ Ed A Industries, Inc. a Daisywriter 
dd $ 00 EN Daisywriter 2000 .......... 999 
| e» | Daisywriter Cable ........... 40 
VU. NEAN racemes | 2 T Datasouth | 
Ехрїгї |ы 735 | Transient Protection With  * pr" DS120 ........................ 595 | 
Visual A Solid Reputation" ® DS180 .............. 1155 | 
Visual 50 Green ...... ... 999 А 2 05220" 1590 
Visual 55 Green ............ 720 deg зон نی‎ 
Zenith MODEMS | ACCESSORIES İl“. 
629 | Anchor m Diablo | 
таркар Фер тате еее Фе ве ва Mark I (RS-232) NONE s 79 з уа” SS'DD "MOI 19/Box 620 (25CPS/Serial) ук 875 
5'a" DS/DD (98TPl) ................... 45/Box i 
COMPUTERS Mark (1 (Аїапі) ....................................... 79 | Memorex 630 (40CPS/Multi-F) ... 1710 
Mark 1) (TI-99) csse 109 | 514" $5°ОР................................... 19/BOX 
Mark IV (CBM/PET) .......................... 125 "Aa so ome) 241Вох | IDS ...... — PA Save $ 
Mark V (Osbome) .... 98 | е BS SD c 16/Вох 
dem Mark VI (IBM-PC) ......................... 169] 5/4" SSIDD nn, 22/Вох | SUKI 
eee Mark VII (Auto Ans./Auto Dial) .......... 119 Р Sa" DS/DD ................................. 28/BOX 6100-18 ......................... 439 
шшс ны ta Mark XII (1200 Baud) ........................ 299 | "ёа 
—— HN 5'/4" Disk Head Cleaner (2 Disk) ........ 14 
Columbia Call bae i нн Е 514" Disk Head Cleaner (1 Disk) ......... s | Mannesman-Taily 
Eagle е Dlwws — — 3  l"SEQumg à tdi a 
a aa a Aa Сай | Smatmodem300 _.......................... 219] РР... ннн AF | PMS үчөөнөн 
ee Call |  Smartmodem 1200......................... NEC 
ананан ао Ur. ЗТ АРНЕ ень ЧОЎБЦЕК aee rere senaat. se U 
me es Call Î маотовети Apple Paddles тт 34 | 3550 (For IBM PC) ..... 1499 
orinstat |۹ Micromodem Il Риз... {BM ecc s P 34 3510 1219 
Advantage ................... 2160 i DO noa RARE AK — Жол ls 
Advantage w/5MB ЭЭЛЕ) ушлы. 00 0 077 Print Wheels & Ribbons THERE. nee 1649 
et раб uro weed ВВ 
Advantage w/15MB .... 4315 — Qume 
Televideo Systems | Сһоподгарһ............................. d 
| د‎ Systems 5 1140 W/IBM Interface . 1359 
animating. r a зрении °С ___ 1155 W/IBM Interface . 1489 
: SmariCat 103 ............. и" 179 | Tandon ۴ Rit 
S 103: Mr UC ant 5/4" TM 100-1-SS DD 160K ............. 150 teman 
e eg ge 399| 514" TM 100-2A DSIDD 320K ......... 225 Portabl 279 
E LET TATTERI EITTIE TEETE TM101-4(96 TPi Quad Den) ee 339 О а е ITI TTTTTTITETTTPTITTPPTT 
зинаа» СТЕНЕ... йаа авт 8" TM848-2(DS/DD) 1.2 MG ............. 400 ' | 
„а Apple Саі И... 249 indus wa "s Star Micronics 
Asc OO dili is NS liani pe кр e T tipo Lo СТ чэш ои с Gemini 10X .................. Call f 
wma rto qox reser Micro-Sci + 
АЗ orm) bw р ~~ еи Gemini 15X .................. Call 
-20 (35TR) ................... Ea 169 
^. JS s к A-40 (40TR) ее M 269 | Silver Reed 
Video 300 GREEN ....... „- - | | | ма ENP ӘБ. .................... 575 
Video 300 AMBER ....... 145] 212A Auto Dial ............. A oa. QS Re аам Tranats 
Color 1 Plus .................. Soni TAROM MM а БИРИ ааа ranstar 
a „ы... ТЮ... аьр UMIEMAMA «| o0] 2—— 499 
“STRONG ENOUGH TO STAND ON” 315 Color Printer .......... 499 
5€ LOCKING FILE CASE | Meer" 2 
^. Тгасюг$5...................... Call 


Can Stack, 
паго оп Чан ат | SPECIAL PRICES - 
Has Carrying Handle. SPECIAL PRICES 


SPECIAL j Okidata ............. 
12" Green Screen ......... .. | $ 1 9o ТАФ" 4 
12" Amber Screen ........ Toshiba (1351) ..... Save $ 


*withümhtumthéwvxaumAn4atan 


LUIJSZEZIELIIIIITIIISZNITITITI 


[IZSNEIILLLELITITIISIEEE а 


Circle 64 on inquiry card. 


CALL FOR 
QUANTITY 
PRICING 


DISPLAY MONITORS 


USI 

Р! Sua" Green) 

PI 3(12" Amber) 

¥300G, 12" Green 

V300A, 12" Amber 

V310A for IBM 

Colori, 13" Color Composite 
Color il, RG 


BM 
pod UW As 2" Green) 


d Coe 


T BM pus Monochrome #121 
IBM Ambe 
RGB IBM wicable #420 


AMDEK 310A 


$ 159 


K 1Drive- 
‘64K ¢ 2 Drives O 


* * 
I2 Height, 320K 


* + вак MEM. MEM A 


64K, 150ns, 1 yr. war 


1245 
TEAC * * * ж 
...$ 159 


* k*** TANDON каа 
550 ТМ100. REM PC. 179 
TM 65-2, 1/2 Height, 320K . Е 189 
жж * * * CITOH T kd E 
Prowriter 8510AP, 120cps ....$ 325 
жж ** OKIDATA жж ж ж 
ML93P, 160 cps, Corr. Qual. $ 639 
ML92P, 160 cps, Corr. Qual. . 419 


FREE 2-Piece, Anti-Static of Cover with Purchase of IBM PC or XT 


PRINTER ACCESS. 
ORANGE MICRO 


Grapple 
Builared regule: +, 16K exp. 64K . 
FOUR 


MENSION 
Par. Card & Cable for Apple 
TRACTORS 
Okidala for 82A & 92 
Juki Bi-Directional 


129 
МАМЕ ИЗА. PERIPHERALS, Р 


Mic/Buf 1P, 1 

Mic/Buf 115, 16K 

CABLES 

Any Computer to Parallel Printer ...$ 


IBM/APPLE ACCESS. 


AST RESEARCH 


Mega Pius II. 

MICROMAX - 

Viewmax BOE, 128K B0 Column Card 
for Apple IIE 

80 Column Card for Applell & 11 + .. 
PC PEACOCK 


Color Graphics Card wiPrinter Port .$ 269 


PARADISE 


Multifunction Board 


PERSONAL SYSTEMS 


APPLE 
Apple ПЕ Starter System 


MBC550-2 wii Drive & sftwr $ 
MBOC555-2 wi2 Drives & more sftwr. .. 


TAVA 
1 Par. & 2 Ser. Ports, 128K, 2 - 320K Drives, 
Color Card $17 


145 
29 Drives For Apple & Franklin 
ICR 


QUENTIN RESEARCH 
pple , 
RANA SYSTEMS 


138 


1/2 Height 360K 
M 


JMR 
JMR 100% Apple Comp. Drive 
Controller Card 


VLA LA 


ANCHOR MARK XII 


PRINTERS 


OKIDATA 
MA 10" carriage . 


М?Р, 


С. ITOH 
Prowriter 8510 AP, 120 cps 
Prowrlter [1 1550 AP, ya 120 eps ... 


Starwriter F10-40PU, 40 cps 
EPS 


JUKI 
6100 LQ 15", 18 cps w/propor. spac..$ 439 
STAR MICRONICS 


MANNEBMANN TALLY 
PANASONIC 

1091 w/Traclor, 120 cps, 1 yr. war. .. 
BROTHER 


IF YOU SEE IT ADVERTISED 
FOR LESS, CALL US FIRST 
FOR LOWEST QUOTE! 
MAIL ORDER: 
12841 S. Hawthorne Bid., No. 585 
Hawthorne, California эсеза 
ORDER DESK: ; 


Vissa [213] 514-9019 


Mon.-Fri. В s.m. to B p.m. e 
oce my rmi e Lu 
е к А or Wira Transtar. 8 Shipping 
minimum 84 Fame subject 
СА Res. add 6 % Тах, н uH. 


HARD DISKS 
560K DRIVES, COLOR CARD © | (Ы/ CONTROLLER) 
- RANA 5 МВ.... .5849 | ADEK COLOR TI.. 
HIGH RES. MONITOR...$2499 
c np | PEGASUS 10 E3116) | C. 1200... 

| COLUMBIA 1600-1 - 128K RAN | 1-2 21 MB....91795 

2 ea. 320K DRIVES, 2 SER.G | PEGASUS 40 MB$2445 

1 PAR.PORTS,CLOCK/CALENDER | PRINTERS 


COLOR CARD. 6 COMES U/FREE 
$2000 SOFTWARE PKG...92495 


TELEVIDEO TPC 1 PORTABLE - 
64K RAN, 2 ea.560K DRIVES 
| CP/M u/GSX GRAPHICS DRIVER 
9"MONITOR U/640 X 240 RES. 
PAR.E SER.PORTS.FREE INTE- 
| GRATEO SOFTWARE PKG..$1695 


PROURITER.....$359 
BROTHER HR-15.$419 
DIABLO 620....$875 
EPSON FX-80...$499 
EPSON FX-100. .$699 
JUKI 6100..... $449 
OKIDATA 92P...5459 
TOSHIBA P1351$1395 


MONITORS 
ADEK COLOR 1.. je 


419 
s.s a. В 
PRINCETON HX-12.$499 
PRINCETON SR-12.CALL 
'* MAK-12.......9199 
SAKATA $G~1000...$99 
SAKATA SC-100.. EN 
TAXAN 420.......9509 


MODEMS 
ANCHOR MARK VI..9179 
°" VOLKSMODEM. .$65 
HAYES SMART 300.5219 
"* SMART 12008.$419 


MICROMODEM IIE. 

PRONE THEUS aai! * 
PROTODEM 1200..... $389 
RIXON R212A....... $459 


US RBTCS PASSWORD .$475 
IBM PERIPHERALS 


AST SIX PAK PLUS. $274 
AST MEGAPLUS...... 
P.C. MOUSE........ $239 
PERSYST COLOR CARD$259 
PERSYST МОМО CARD .$249 
'' QUADCOLOR 1...$209 
TECHAR GRAPH .CARD.$279 
'* GRAPHICS MASTERS529 


$299 | 1 


| SOFTWARE 
ASHTON TATE FRIDAY. .$209 


FRAMEWORK. . CALL 
CONT. HOME ACCT+....$109 
HARVARD PROJECT MGR. $279 
IUS EASYWRITER II...5289 
MICROSOFT MULTIPLAN. 5189 
VORDSTRR РЕО-РАСК. . . $399 
pfs:WRITE, FILE, REPORT, 
CRAPH.........$109 ea. 


| SORCIMN SUPERCALC 3..5149 
WORDPE 


RFECT.........$299 


IBM 64K UPGRADE 
W/PARITY....$46 


WE CARRY ALMOST EVERY COMPUTER/PERIPHERAL LINE 


PRICES FOR PREPAID ORDERS ONLY 
С ARE SUBJECT TO CHANGE 


444 BYTE * AUGUST 1984 


Р.О 


. BOX 1048 SLC, 


CALL 1 (800) 841-6414 


UT 84110 


UE ACCEPT VISA & MASTERCARD 
MINIMUM SHIPPING $4.00 


Circle 43 on inquiry card. 


Ideal for с " Ne uy 


« COMPUTERISTS | —Ó 
: DEVELOPMENT LABS | | HE ULTIMATE OEM/PC 
COMPATIBLE SINGLE 


* DEVELOPMENT LABS 
e UNIVERSITIES 

BOARD COMPUTER 
Standard Key- 


e INDUSTRIAL 
APPLICATIONS 
board Interface 
(Full PC compatible) 


FULL IBM — PC* 
COMPATIBILITY! 


Hardware Reset 
(Overcomes reset flaw 
in PC) 


پا 


Power Connector 
(Full IBM" pinout 
compatible) 


Connectors 

(Full PC compatible) 
(compatible with all 
IBM-PC* plug-in cards) 
8088 Processor 
(Same as PC) 


Hh 


as dad 
! "mj Io 1 i 
URL Ad did 

| ШИ ДИДЕН 


' 


ү 


| 


n 
Tj 


8087 Numeric 
Processor 
(Same as PC) 


(Allows horizontal mount- 
ing of compatible expan- 
sion cards for easy bus 


ji 
ium Ei 
{ ШШ 


ГҮЛИ; 


‘ + fete 
s 
тетазаав авы а 
= К 
a.d a . 
^" | 
яра Peer eres - «M 
t ү | 
БИТЕР аты =й д 
- ‚К 
+ х 
F dri 
MV: | T “ БАГ 
І э iE: - 
: T ee ee ee c n " 
т tu 
A 
= 


Peripheral 
Support Circuits 
(Same as PC) 


ible connector) 


Configuration 
m Switches 
1E (Same as PC) 


Extended ROM 
Capability 

(Runs all compatible PC 
ROMS) (Jumper program- 


Speaker/Audio 
Port 
(Same as PC) 


available for EP ROM 
burning!) (External 
VPP voltage required) 


Wire Wrap Area 
To facilitate special custom 
applications! 


ORDER NOW!!! 
ITEGd-BO(pD" Evaluation Board Kit! 


(Blank board with full assembly 
instructions and parts list.) 


AM se ص‎ an mam 


(With parity) Evaluation 
0 256K Bytes using 64K chips Board Kit 
31 Mega Bytes using 256K chips 


includes highest quality PC board 
with gold plating, silk screen, 
solder mask 


LIMEGA-BOARD™ with full assembly instructions ..... 

LI USERS MANUAL with theory of operation, 
schematics, block diagram, application notes ........ 

UO MEGA-BIOS"" fully compatible MS-DOS/PC-DOS BIOS $29.95 


TM 


ORDER NOW!!! 


SATISFACTION GUARANTEED! 
10-day money back guarantee if not completely satisfied 


4100 SPRING VALLEY ROAD] | TERMS: Shipment made 2 to 5 weeks from 
DISPLAY SUITE 400 receipt of order. VISA, MC, money order, 


TELECOMMUNICATIONS DALLAS, TX 75234 Company check accepted. COD'S require 


$25 deposit. Balance UPS COD. Please 
CORPORATION (214) 991-1644 add $2.00 shipping and handling per order. 


"ІВМ and IBM PC are trademarks of International Business Machines ©1983 Display Telecornmunications Corporation 


Circle 109 on inquiry card. AUGUST 1984 * BY TE 445 


PAL, EPROM 
PROGRAMMERS 
& UV ERASERS 

From $49.95 


LOGICAL DEVICES INC. 


Where Reliability and 


Customer S. 
id deat r 


SEE OUR AD ON PAGE 32 


1001000 


ORDER TOLL FREE 


1800. EEI-PROM 


1-800-331-7766) 


Circle. 86 on inquiry card. 


"IBMS PC Compalible 
i 
Sg e Á=, 
E-PROMS — Call! Lowest Prices Anywhere 
*4164-150/200 . 
2764-250 .. 
6116-P3... 
HMM 256K ‚ Call for quote 
IBM* PC, XTS... Cheapest anywhere 
Disk Drives: (FOB. Tampa) 
*TM-100-2 
*Halt-Heights-2 
*10 mb Microscience w/cable 
& controller. .... 
Add $3 95 shipping to all orders + Prices subject 10 
change • PÛ s on approval C OD OK • All new, no 
surplus. no seconds. QUANTITY DISCOUNTS 
4920 Cypress SI.. Ste. 100. Tampa. FL 33607 
° in FL and for into, call 813-875-0299 


. FOR ORDERS ONLY, 800-237-8910 | 


8 AM-7 PM EDT 


Circle 245 on inquiry card. 


CROSS REFERENCE 


| Required: 


IBM-PC, DOS-2.0, 128K memory, & one disk drive. 


Limita: 
1,400 dala names & 11,000 references. 


Prints cross reference and/or source code. 
Ассерів most versions of COBOL as input. 
This is a stand alone program which will flag 
duplicate data names and Invalid reterences. 


Your name will appear in the report heading. 


Please print your name and address distinctly. 


Send a check or money order ($95.00) 1o: 


META SYSTEMS INC. OF ALASKA 
2808 iris Drive 
Anchorage, AK 99503 


Circle 198 on inquiry card. 


SPECTACULAR ; 


SILOWEST PRICES 
maxell. DISKS. 


LIFETIME WARRANTY 
ag ЮН 5и" еа 
51807: 5040 
5%” MDI-DDM m . $2.65 
5%“ MD2-DDM DS/DD/96TPI . . $3.30 


8" FD-1 SS/SD or DD 
8" FD-2 DS/DD 


1-800-328-3472 


| Dealer inquiries invited. COD's and charge 
cards accepted. All orders shipped from 


stock within 24 hrs. 


North Hills Corporation 
3564 Rolling View Dr. 
White Bear Lake, MN 55110 
MN Call Collect 1-612-770-0485 


| The Mini-Disks 
| with mo maximum quality. 


Dealer inquiries 
invited. CO. D's 
accepted. Call 

FREE (800) 235-4137. 


x 
PACIFIC EXCHANGES 
100 Foothill Blvd.. San Luis 
San Luis Obispo. CA 93401. 
In Cal. call (800) 592-5935 or 


Cirde 243 on inquiry card. 


SPEED UP 
YOUR 
dBASE 
PROGRAMS 
with dB/RA, dBRX, 
dHELPER & RA* 


Add arrays, math 
functions, syntax 
checking, animation & 
windowing. 

Call or write for details! 


G'RY'PMON-.. 
microproducts 


P.O, BOX 6543 SILVER SPRING. ND 20906 
(301) 546-2365 


Circle 136 on inquiry card, 


IBM' 
| XT COMPATIBLE 
OEM COMPONENT SALE 


Computer Case 

Key Board-KT5150 

Power Supply 

Mothar Board-Bare 

Mother Board without ICs... 
Mother Board with ICs 


Dealers/OEM Buyers 


Quantity Discounts Available. 


All items are 100% XT compatible as — 
replacement kits. Boards with (Cs sre 
tested and burn-in, Evalupijon units are 
available at $3,500 with 128K RAM, 10M 
Hard Disk, Floppy Drive, RGB Card, А5232 
Serial, Parallel and Game Ports 
Subject to stock on hand 
Price change without notice 


IBM Is a trademark of 
International Business Machine 


HiTech International, Inc. 
1180 Miraluma Way, Suite М 

| Sunnyvale, CA 94086 
(408) 738-0601 TLX 171854 IBC 


Cirde 146 on Inquiry card. 


RS-232 TO CURRENT 
LOOP CONVERTER 


Uses high speed optical isolators in both | 
Transmit and Receive Data lines. An optional 
power supply is available to power the Current | 
Loop. Order Now! Only $49.95. Optional Loop 
Supply—$14.95. Add $1.75 for postage 
and handling (iL Res. add 6% sales tax). 
We accept MC, VISA. FREE: expanded il- 
lustraled catalog of interlace and problem 
equipment. Phone: (815) 434-0846. 


Н.Н electronics 


MANUFACTURING COMPANY 


Р.0. Box 10088, OTTAWA, IL 61350 


Circle 31 on inquiry card. 


B00-221-B927 
or 800-441-1144 


HARMONY 
212-627-1000 


2357 Coney Island Ave., Brooklyn, i. Y. 11223 
IBM-PC Jn 
$1549.95 1 
OKIDATA 92 
$379.95 


t 
249 CALL GRASS 12 749 
МӘ HERCULES MASTER с 
124 AST & PALE ра 
QUADBO APO 


ALSO Canny а fu) Lieu. OF COMMODORE AND АТАНЫ PRODRICTS 
PRICES f ААН ААИ SUROECT ТО Ceiba э сздр МУСЕ 


Cirde 140 on inquiry card. 


X X AREE 
DISKETTES 


md 
= SOFTWARE 
ВРІ (GL, АР, AR, PAY, М 
BROOERBUND Arcade 
Bank Suget Writer 
, Loderunner 
CENTRAL POINT Copy Il + 


REPORT 

KENSINGTON Format It 

KOALA Eatet 

LEARNING CO ты Games 
Bumble Родас Spal 


ТАХ ADVANTAGE (IB) 


ULTRAFILE (IBM) 119.99 


K A KENSINGTON 
b" MICROWARE 


DOLLARS & SENSE (lle/c) 799 


SYSTEM SAVER 


* Surge Suppression 
* Fits Apple Stand 

€ Dual Outlet 

€ U.L. Listed $ 65 


InFEOCOR 


FOR APPLE & IBM 
DEADLINE, ENCHANTER 
PLANE TFALL 
SUSPENDED 
WITNESS 
ZORK IIl STARCROSS 


SORCERER 37. 9. 


CDP Is Your _ 


AUTHORIZED БУД MicroPro. DEALER! 
This month We'll Match 
Any Published Price 
Same Terms - At Time Of Order 
This Issue Only $CALL 


- SINCE 1977 - 


| RETAIL SHOWROOMS | 


IN CALIFORNIA: 
San Jose ® (408) 241-2300 
San Mateo e (415) 571-1658 

San Francisco € (415) 626-2244 


Circle 65 on inquiry card. 


COMPUTER DISCOUNT PRODUCTS 


860 S. Winchester Blvd., San Jose, California 95128 
MAIL, PHONE, WILL-CALL SERVICE FROM FROM 6AM (PST) 


— CALL (408) 985-0400 — 


HUGE Inventories e APPLE-IBM Specialists 


|COMPUTER DISCOUNT PRODUCTS] 
x ASK ABOUT OUR FAIR PRICE POLICY - /75 GUARANTEED! x & 


FLIP'N FILE {опе ла!) 
FLIP H FILE wLocktray (25) 
FLIP N FILE wLocatray (50) 
HAYES 300 Baud Smarmodem 
1200 Baud Ѕтаптобет 
LIBRARY CASE 
KENSINGTON PC Saver 
PRINTERS C-ITOH 
Epson FX80 
Epson RXBO 


Ondata 82-93 
PRINTER STAND Sm (phxgis) 
PRINTER STAND Lg (phos) 
— Brother 
FX 80 


Ок! 82. 83, 92, 93 & бетт 
FINGERPRINT: Epson Upgrade 
RX, FX, MX 44.99 


ALS CPM 20 

AUTO REPEAT KEY 

BASIS 106 

DAN PAYMAR Lower Case 1 (rtv 1-6) 
Lowe! Case 2 {rev 7} 

DARK STAR Srapshor H 

EASTS DE WW care 


Waad 11 
FOURTH D'MENSION Orve 
HAYES Meromogam lia 
KOALA 9AD 
KRAFT узса 

Paddles 
LEGEND 2K Ram 
MICRO-SCI A-2 Droe 
MOUNTAIN Ranplus + 32K 
ORANGE MICRO Grappler + 

Butterteara 

Butiered G'appier + 


P 

TITAN TECH 126x Ват 
Accelerator |! 
Neptune 64K 

TG Joyst ck 
Pados 


MONITORS 


PRINCETON RGB НХ.12 
TAXAN 420 RGB 

US! Pi 1 9 * Green 20 rh 
USI Р 2 17 Green 20 пъ 


US! P. 3 17 Amber 20 mh 
US! Pi 4 Y Amber 20 т" 
US! 18000 Colon Composta 


zW Dmm 


SHARPEN YOUR SKILLS THIS SUMMER! 


ALGEBRA I-III, Ap 
ALGEBRA |, IBM 

FLIGHT SIM Il, Ap 

FLIGHT SIM, IBM 
FRACTION FEVER, Ap/IBM 
MASTERTYPE, A 
MASTERTYPE, IBM 


APIC (APPLE //' PARALLEL] 
ERAM 80 column БАК ПЕ 


MICROFAZER BK Parallel 
MICROFAZER &К Sena 
QUADBOARD 1 or 11 (64K) 
QUADCOLOR I 


QUADCOLOR 1 
QUAD 512 + (БАК) 
QUADLINK 479.99 
POOL 1.5 
SIERRA ON-LINE Frogger 
58-ТЕСН a 
О кае Ng Pinball 
TITAN 64K BOARD 
VISCORP. Vieicalc 
Schedule, 
ENHANCER N 
FUNCTION STRIP 
HARDSWITCH 
MICROMOODEM CHIP 
PSD 
PRE-BOOTS Apple Writer 
Apple Writer tor Utrata 
VisicaleMemony 
(Sica 
vacak for Ultraterm 
SOFTSWITCH 
ULTRAPLAN 
ULTRATERM 
VIDEOTERM wSS + IWY 


103212 Auto Cat 
J Cat 
Access 123 (IBM) 
teca ti 
Applecat Upgrade 1200 Baud 
Cat Modem 
Expanson Module 


Ма Charge py mua Cards 

» Progs Subp To 

s Solbwanré Sales Ага Fi сате 
Intemasonga! Orders Welcome 
Min. WPS Chg $4 + Ira 
Mun LES Рош 910 
P's Welcome -Lall Firs 


i eel e Fran Asa 
TE 
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Verbatim 
flexible disks 


Cali Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 


charge cards accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Bivd. 
San Luis Obispo, CA 
93401. In Саі call 
zu (805) 543-1037. 


Circle 243 on inquiry card. 


Buy/Sell Used Hardware 
Without Risk!!! 


In addition to receiving a monthly | 
newsletter containing latest com- | 


puter information and sales, 
membership allows you 1 free ad 
plus additional ads at reduced 
prices. Buyer selects ad, sends pur- 


chase price to Computer Swap 


Shop who holds same in escrow 
and notifies seller who ships to 
buyer. Buyer has 7 days to examine 
the equipment and if satisfied, 
seller receives sales price less 
small commission; otherwise, 
money is refunded. You must be a 
member to buy or sell with Com- 
puter Swap Shop Inc. 
NO RISK! BONDED. 
Send $20 subscription fee to: 


Computer Swap Shop, Inc. 
Box 2988 
Delray Beach, FL 33444 


Circle 7! on inquiry card. 


Зцаганона 
Savings 
NEW Memorex 
DISKETTES 


95 One side, doubla or single 
1 c) density. 10 per box. All 
soft sector. Min. 2 boxes. 
95 Two sides, double density. 
2 3 19 per box. Soft sector for 
IBM and compatibles. 
New 3 In. mlcrodisk cartridge. 


4 , - One side, double density. 
Macintosh, Lisa, H-P. 
Orders shipped same day received 
Priced per ter Card checks: 2 boxes 


y-back guar 
Order fort confidence! 
Al prices for box of 10 
Add $2.50 shipping & handing 


1-800-292-1492 


Nationwide 


312-726-7879 


Iri illinois 


DISK WORKS 


131 W. Madison St. Р.О. Box 11375 
Chicago, IL 60602 


Circle 344 on inquiry card. 


STAND-BY POWER SUPPLY 


e 200 WATTS 

e 10 MINUTE 
BACKUP TIME 

e BATTERY 
INCLUDED 


Fits most desktop and portable computers. 
Complete, just plug it in. 4-(3 prong) outlets 
on back protected by line filters. Neat, clean 
appearance on desk. Don't risk damage or 
data loss with POWER FAILURES. 


MODEL BC200-10 


$288 


Units available to 1000 Watts 


312-490-9239 


SHEPHERD MARKETING 
Р.О. BOX 941339 
SCHAUMBURG, IL 60194 


*Add $7 each shipping & handling 


Circle 279 on inquiry card. 


VIRTUAL MEMORY 
FILE MANAGER 
IBM-PC/XT 
DOS 2.00 *, MICROSOFT 
& LATTICE C COMPILERS 


Check These Features! 
€ Data, limited only by disk capacity. 


e Automatic fi 

е Da рН ume 

® Data may be locked in memory. 

€ Memory buffers may be flushed. 

@ Includes complete heap management 
е Source code available. 


5299 


Contact 

MindBank, Inc. 
4620 Hervy Street 
Pittsburgh, PA 15213 
412/683-9800 


VISA/MASTER CARD ACCEPTED 


Circle 220 on inquiry card. 


MEMORY 
MODULES 


8Kx8 CMOS Ram 
Designed for the briefcase portables 


Radio Shack Model 100 
NEC PC-8201A 
Olivetti M10 


Its easy to expand your memory! Our module just 
plugs in to the socket. Complete installation in- 
structions are included. We guarantee full satis- 
faction and ease of installation or retum within 30 
days for a prompt refund. 

Each part is fully tested and warranted for 1 year. 
We have stock and will ship within one day of your 
order. 

Save up to $50.00 on each module. Single unit 
price is $69.95 — includes shipping and handling. 
Cali for quantity pricing: 

Nation Wide: 1 - (800) 732-5012 
California Residence: 1 - (805) 587-4788 
CALL NOW 
PURPLE COMPUTING 
2068 Ventura Blvd. 
Camarillo, CA 93010 


Circle 258 on inquiry card. 


Analog and Power 
Control /О..... 
in a Single Board 
Computer 


6601 Micro Control System designed 
for DISTRIBUTED CONTROL or STAND- 
ALONE use: 6804 or 68704 MPU with 2K 
ROM or EPROM, 128 RAM, timer. Eight 
42-bit analog inputs, B-bit analog 
output, 8 AC or DC inputs or outpuls, 
serial I/O, digital 1/O, power supply. 


Wintek Corp. 
Lafayette, IN 47204 
—-— 317-742-8428 


Circle 332 on Inquiry card. 


TROUBLESHOOTING 
MICROPROCESSOR-BASED 
EQUIPMENT 
AND 
DIGITAL DEVICES 


Attend this *highly acclaimed seminar and 
master the essentials of microprocessor main- 
tenance. Gain a firm understanding of micro- 
processor fundamentals and learn specialized 
troubleshooting techniques. $695.00 
1984 FALL/WINTER SCHEDULE 
e Washington, DC - September 11-14 
Boston - September 18-21 
Phoenix - October 9-12 
Los Angeles - October 16-19 
Atlanta - November 6-9 
Miami - November 13-16 
*References provided upon request. 
MICRO SYSTEMS INSTITUTE 
Garnett, Kansas 66032 
(913) 898-3265 


Circle 343 on Inquiry card. 


HALF HEIGHT DRIVES | 


pecia" 


SHUGART: SA 455 
Double Sided, 40 TRK/Side 


CDC: 9428 
Double Sided, 40 TRK/Side 


PANASONIC: 551-2 
Double Sided, 40 TRK/Side 


e 120 Day Warranty 

e Free Shipping 

• No Charge For Credit Cards 
* Order Toll Free 


1-800-531-5475 (Outside Of Texas) 


(512) 250-1489 (In Texas) 
Texas Residents Add 5% Sales Tax. 


13010 Research Blvd., Suite 101 
Austin, Texas 78750 


Circle 59 on inquiry card. 


741500 74500 GENERAL PURPOSE BOARDS New Multichannel Hobby 


74LS00 60 7445166 2.50 BLANK BOARD — HOLES ON 100" GRID, No ETCHED CIRCUIT Microwave Antenna System 
7S0! 60 74518 135 | 74500 75 EXCEPT CONTACT FINGER d 
714.502 60 7415169 74502 75 Freq. Range: 2.1 - 2.7 GHz 
EE 2 "d gran м 74503 75 No. Contacts Sure Contact Centers Price 
741504 75 TALSY3 150 | /4904 — 75 Р 441-1 22/44 45" x 6" .156" 9.95 Includes: 
та505 75 745174 150 | 74805 75 in жч 45 xg 156" 10.95 1. Wide Band Probe With 
74LS08 75 745175 1.50 1 - 5"x6" 100" 9 95 
їз 75 7418181 250 | 74509 95 P 722-1 36/72 45°49" 100" 10.95 Down Converter — 
>! иче IN s D— SUBMINIATURE CONNECTORS 2. 20" White Painted Dish 
74LS12 75 74LS 192 135 8 95 3. 60' and 3' Coax Cable Set 
14513 95 745193 135 | 74820 95 4. Steel Case 5 - 20 DCV 
del d E^ Seay th а з m 95 Tuneable Power Supply 
7411520 60 74LS196 135 | ; 95 Contacts 2.05 OAS NM 90 3 20 5. Mounting Accessories 
141.521 75 745197 1.35 EE y n 5 | 2.05 3.60 3.70 5 40 a and Instructions 
LS 75 Tas» vas | 74551 % CAR аш у ча ALL FOR $97.95 
74LS27 75 74.5242 185 | 74565 95 : 
74LS28 75 7415243 185 | 
74LS40 75 74524 225 | 74874 150 MODEMS IC SOCKETS 
74.842 .95  74LS245 395 \ 
745112 1.25 WW = WIRE WRAP 

74LS48 95 р 165 | 745113 125 HAYES ІВМ PC SMARTMODEM 1200B, Plug-in 449 00 ae a 
7405525 — 50 745248 16 | z514 125 SMARTCOM Il COMMUNICATIONS SOFTWARE 99 00 ў | 
ў 41555 80 74.5251 175 745124 3.65 SMARTMODEM 300, AUTO ANS/DIAL, 300 BAUD. R5232 199 00 8 PIN WW 55 45 
741573 95 1745253 175 | 745133 95 SMARTMODEM 1200, AUTO ANS/DIAL, 1200 BAUD, 85232 47500 | 14 PIN WW 65 55 
TALSTA 142 745258 150 | 745134 1-25 SMARTMODEL Пе, 300 BAUD, AUTO ANS/DIAL. Plug-in 249.00 | 16 PIN WW 65 55 
ب‎ ers 5 жы am | mote 18 SMARTCOM | COMMUNICATIONS SOFTWARE 7900 | 18 PIN ww ag 79 
14576 .95 74LS260 115 | 745136 225 ie 1.00 90 
7ALS7B 95 7415261 375 | 745138 195 RESISTORS JOYSTICK FOR S wa 115 1.05 
7ALSB3A 115 741526 135 | 348140 125 у. WATT 5% CARBON FILM APPLE Il aa PIM wo E = 
rages — 75 MLSS 495 | 745151 195 Ш FROM 1 OHM TO TM ом $19.95 [шм вз 18) 

Р j a ga А 
am ж mus 98 nes з see 8 оа ] MI RROFLE 
14152 cc тез «a | AM 1% 1000 pcs 9.50 010 ea Joy Stick aes Lp * “4 
7405895 9% 745293 125 | 745160 295 „айы чын wea | for IBM Р/С $22.95| 14 PIN LP 14 12 
1745$ 125 7405295 165 | 245101 393 ‘AWATT 5% CARBON FILM 16 PIN LP 16 14 
74.9107 75 74.5298 1.65 | 745174 225 50 pcs 1.25 ‚025 ea 8087 18 PIN LP 18 16 
7445113 .95 74.5324 215 | 745188 355 1000 pcs 11.50 012 ea $189.99| 22 PIN LP 26 24 
74.5114 — .95 7405347 255 | 745194 255 5000 pcs 52.50 .011 ea |CO-PROCESSOR 24 PIN LP 30 26 
LS 135 7405352 165 | 145195 255 40 PIN LP и Ж 
745124 135 7405353 195 | 245196 255 FOR APPLE l| & lle | Speedy EPROM = 
7418125 35 745363 195 | 748225 7.75 Apple Il/lle Programmer 64 PIN LP 410 
HLSUS 95 таз 125 | 748240 295 Compatible [16K RAM CARD] for Apple Il 
гаа 2 ed B 745243 395 COS 33 CP 'M $39.5: $149.00 General Industries 

* a on * * 
JALS138 110 745373 250 € = $139. Visicalc PASCAL Programming 2716. 2732. $37.50 


1 YR. WARRANTY 2732A. 2764. 27128. 
2516. 2532, 2564 

in 30 seconds, sottware 

control programming. 


no additional 


5 
7445139 110 745374 495 
7ALS145 175 7415375 125 id 12 CONTROLLER 


7445148 175 745377 195 CARD ‚55 
BM usi) 125 74837 255 | 745260 125 944 
74.5153 1.25 74.6385 195 | 745283 395 
745154 170 745379 2.55 | 45587 395 
74.5355 1.25 745386 125 | 745288 395 
745160 1.25 7415395 2.55 | 240597 395 
7405161 1.25 748424 395 | 22474 795 
74,8163 125 7415668 275 | 545473 795 


SUPER COOLING 
FANS For APPLE 
WITH SURG $37.% 


Build Your IBM" 
PC/XT Compatible 


7415164 1.65 7415645 4.95 745474 995 

7405165 1.25 74.5670 250 | 
745690 220 745475 9.95 nas a E at 
STATIC | SOUND 
RAM CHIPS 


INVITED Competitive 
Completed Pri ces 


2101 2 
5101 95 | Ne ay Unassembled 
hme 218 | Meine is | arc 1,687 
2147 ‘ AY3-8912 12.95 Hardware Only " 
8118-4 
>| 8116-3 MULTIFUNCTION BOARD 
27126-250 25,95 | 6116-2 + 2 serial ports, 1 parallel port real time clock, 64k RAM up to 
TMS2516 4.95 6118LP-4 256k RAM . be aheeen Peat eepRegt naransan 249.00 
TMS2718 7.95 | 8116LP-3 * Floppy disk drive controller board. eres sss 169,00 
TMS2532 595 • Hard disk controlar board/DTC 51508X .......... 299.00 MOTHER BOARD: 
e Color graphic board еч ве thn eee eee eet е Ваа нч а .219.00 " 8088 CPU with socket for CO-processor 8087 
DYN. RAM e Monochrome + color + graphic board ...,........ 299.00 =» 8088 is supported by 82594 interrupt controller and 8237 
Master Manual Î 4146-200 32. 75Bkhz + Panasonics disk drive, 320k, hall height .,........159.00 ОМА controller 
$79.95 plus 4116-150 1.0mhz * Hard disk drive 10 MB/Shugarl 5А712.,...,.,....699.00 e 2 (two) 28 pin sockets for ROM 
$5 00 shipping 4116-120 e 100W power supply with fan ..,..,...............189.00 „д (eight) expansion slots 
4164-200 Bee tir etre oe tct tubo ctio 119.00 » No RAM on board (RAM is on multitunction board) 
4184-150 poc ce ыы — O0 Bare Board.......... кер ана бика ost ee 
e High resolution ‘color RGB monitor/Taxan . ы .249.00 Ready Board **a5baeptecsnánsseecumnuityuitt vasuvssutttes 199.00 
e High resolution green monilor/Taxan.,.... mm 129.00 (With IC sockets, resistors, capacitors, connectors, crystals, 
doo v MN 19.95 transistors soldered) 
© Hayes 12008 modem ...................... .o...8 4900 Tested Board (w/o ml TI ТЕ 399.00 
e Hayes 1200 тодег.,..,.............. VCI» vnm iL o» Mio a Xo N TT TOT TETTE OTT ан ШИИ 
T A 3 ew K'»*^nt* irt * n3 u*t9*80»40 vn» utu + 
E die Gia Ecce i ee ЭЙ "d IBM is the trademark of International Business Machines. 
ә 50 5'4 Diskeet Store ........ Kaze s Pn e d 19.95 Prices subject to change without notice 


TERMS. For shipping include $2 00 tor UPS Ground or 53.00 lor UPS Blue Label Air 
Items over 4 ibs. require additional shipping charges $10.00 minimum order. 


IBM «s a trade mark of International Business Machines Corporation Apple is a trade 
mark a! Apple Computer 


"ur 


Price is subject to change without notice 
1-(800) 821-3628 


Handwellconp 


| 4962 EL CAMINO REAL ® LOS ALTOS. CA 94022 е (415) 962-9265 
TXL 171947 HANDWELL LTOS | 


CAPACITORS 


* Ceramic Disc 
* Electrolytic 
* Tantalum 
* Mylar 

* Monolithic 
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CORPORATION 9 


SPECIAL DISKETTE OFFER | 


The Dysan quality difference is 
yours to try with advanced produc- 
tion techniques that assure every 
diskette to be 100% error-free. 


PLUSI If you call, write, or utilize 


reader service in response to this 
ad—we'll send you our full-range 
catalog of computer supplies with 
Special Offers good for further sav- 
ings on Dysan diskettes and many 
other quality products. 


LYBEN COMPUTER SYSTEMS 
1250-E Rankin Or., Troy, MI 48083 
Phone: (313) 589-3440 


Simply #1 in Service & Reliability 


DISCOVER THE DYSAN DIFFERENCE 


Circle 185 on Inquiry card. 


SPECTACULAR 
LOWEST PRICES 


= 

Г. 168", 54" 5500 
SA" Seta ا‎ . $2.55 
54” DS/OD/96TPI ,. . $3.20 


| 1-800-328-3472 

| Dealer inquiries invited. COD's and фрее 
cards accepted. All orders shipped from 
stock within 24 hrs. 


North Hills Corporation 
3564 Rolling View Dr. 
White Bear Lake, MN 55110 
MN Call Collect 1-612-770-0485 


GILTRONIX SWITCHES ARE 
THE BEST CHOICE. 


...ünd here are 10 good reasons why: 


T. ЕСС. Approved 
Units 


а. Manu and 
Automatic Unita 
9. Highest Ошу 
lined Producis PC Board Switch 
4, Broad Product Technology 
Lina 10. Buy Direct From 
4 Gar 39,000 Uniig Glltronix, of From 
Any Authorized 
MODEM DiBtribulot 


2. Prompi Celiveriaa 
3. Nailonaliy Adver- 


Manual Units —2 to 6 Ports 
Automatic Uniia—3 to 15 Parts 


Аары ш h пири! vadarvurs si ste Corpus c 
Md ut а epee го of iiem ы Deets Carter: Co O abn 


1495) 493.1300 


CX). >= 
A UGiltronix Polo Allo CA 94103 


ORDER HOT LINE. 1-800-531-1300 (Outside of Calilórnia) 


Girtte 135. on inquiry card. 


State-Of-The-Art 


INTELLIGENT 
PRINTER BUFFER 


**TWO printers controlled simultaneously 
*  SMART-MERGE {allows address lists and 
form letters to be merged in the buffer) 


INTELLIGENT. microprocessot controlled: 
* ABORTS a job instantly "VERIFIES job stats 
instantly *CHECKS status of available 
memory “TWO-WAY communication via а 
unique ASCII command structure. 


SMARTY is available with either centronics or 
serial interface and 64K of 256K of RAM. 
SMARTY is also available as a board level pro- 
duct for integration into your system or in an 
attractive 5" x 7" box with its own power supp- 
ly. Suggested retail price: $349.00. Major 
credit cards accepted. Call for dealer and OEM 
discounts! 


Phoenix Electronic Development Corporation 
618 Venice Boulevard 

Marina del Rey, CA 90291 

(213) B27-2511 


Circle 248 on Inquiry card, 


THE OFFICIAL 
NUMBER TO CALL 
TO FIND OUT 
MORE ABOUT 
THE UNOFFICIAL 
APPLE LOGO: 


617-492-8816 
ge¬ Terrapin 


The Logo People 


Terrapin, Inc., 380 Green Street 
Cambridge, MA 02139, (617) 492-8816 


Circle 304 on inquiry card. 


5-100 EPROM PROGRAMMER 


EPROM - 32 


a Field-proven board meets IEFE-696 standard. 

* Programs 1K through 32K (byte) EPROMs. 

e» Textool zero-insertion-lorce programming socket. 

e EPROM is programmed through 1/0 ports and can be 
verified through 1/0 ports or located in memory space 
tor veritication. 

е Programming voltage generated on-board. 

» Personality Modules adapt board to EPROMs: 
PM-1-2508,2758 PM-3—2732.2732A PM- 

2516.2716 PM-4—2564 PM-8—27128 
PM-2—2532 PM-5—2764 PM-9—27256 

® Feature-packed CP/M-compat- 
ible control software includes $269.95* 
last programming algorithm. i 


* Qne year warranty. (A & T) 


MicroDynamics 


Corporation 
Suite 245 © 1355 Lynnfield Road + Memphis, TN 38119 
{901)-682-4054 


“ Prica includes EPROM-32. documentation and two 
Personality Modules (specity). Additional Modules— 
$7.95. Contra! software on 8" 5550 disketie—$29 95, 
UPS ground—$2.00. UPS air—54.00. COD—S1.65. foreign 
add $15.00. VISA and MASTERCARD welcome. 


Cirde 208 on inquiry card. 


PRINTER RIBBONS 


PRICE PER PER 
RIP DOZEN 
10.50 109.80 
APPLE DMP 
C. ITOH PROWRITER - 
EPSON MX-FX 70/80 
EPSON MX-FX 3100 ........... 
GEMINI 10-10Х-15-15Х . 
IBM HARMONICA 14" ...............- 
| IBM HARMONICA 34°) uu. 
IBM 4-COLOR 
| IDS MICROPRISM480  ............... 
1р5 PAPER TIGER t 460/560 . ies 
IDS PRISM ... махи 
IDS 4-COLOR 


бшеаз 


to 


NEC - 3500 M/S ‘Non “Flip На 
NYLON . "mes 


NEC - 3500 


NEC РС-80 

ШАТ [o 

RADIO SHACK DMP-2100 ..... 

RADIO SHACK LP VI " vil = 

SILVER REED EX 550 ам 

SILVER REED EX 550 NYLON - 

TOSHIBA - 1350 

XEROX 610/620 M/S ............... 

Add $3.00 Ship. & Hand. — То Order Call 
Toll Free 1-800-742-1122 

In MI (313) 569-3218 or Write for our Catalog 
DWIGHT COMPANY, INC. 
15565 Northland Drive - West Tower 

Southfield, Michigan 48075-5496 


L4-E- PE 4-341 


me 


288835535588 


RRS 


® 


Circle 113 on ínquiry card. 


NG 


ў PARALLEL TWO-WAY . 


x TRANSFER SWITCH FEATURES 
Bg ® PSWITCH tels you SAFELY SHARE 
О multiple SEMAL [85-232] devices. 
ш e Great for printers, modems. elc. 
б • black and beige 
case femate DBC-25 connectors 
9 € Swilches pins 1-7 & 20 ox se! апу 
8 моу you need before shipping. 
= € Mole connectors cvailoble. 
o 
5 


ОМЕ m YEAR WARRANTY 


TERMS: MC, Check, Mastercard, 
Visa, COD. 

UPS ground $2/ each. 2nd ог 
$4eoch COO add $2 per order. 

Pieces coll for your CUSTOM 


switch needs. " 
T Inc. 
7304 N.W. 41 Sireet, Miomi, FL 33446 
(305) 592-6092 


esky tm zone нор? 


ELIMINATE CABLE SWAPPI 


«ТОК 
| flexible disks 


Call Free (800)235-4137 
for prices and information. 
Dealer inquiries invited. 
C.O.D. and charge cards 
accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo, CA 
93401 (In Cal call 
(805) 543.1037 } 


Circle 243 on inquiry card. 


Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 


In PA 1 717-327-1824 


MANTALLY STAR SAV E х= PR i N T E H S | 


MICRONICS CITOH 


GORILLA GX-100........ 
GORILLA SERIAL 
NEC PROWRITER 8510 
NECB8023. i PROWRITER II 
МЕС8025 
POWERTYPE 
PRINTER SWEET P(Mode! 100) ... PRINTMASTER ...... IM 


SHEET FEEDER 
STXBO .......... — $149.00 
INTERFACING 
AVAILABLE FOR COMMODORE 


VIC. APPLE. ATARI, IBM-PC, GE M | [si | 1 OX $259.00 


TRS 80, TI, AND OTHERS 


BLUE CHIP 


CARDCO 


т ........ 9449. 00 buek an | MONITORS 


PRINTER INTERFACE SOFT-WARE TITLES TAXAN 
PRINTER INTERFACE WITH IN STOCK 
FULL GRAPHICS 100 GREEN 
LIGHT PEN 90 105 AMBER.. 
5 Slot Expansion 64 | 
84 Write NOW............§39.00 B CATALOG AVAILABLE 


64 Mail NOW....... eese | 
22 Write NOW r 420 RGB HI RES (ІВМ). . 


Med чарс | HARD DISK ud un GREEN... 
lity.. d 

iare aaia DRIVES pes ZENITH 

3 Slot Expansion i ‘FOR: | ZVM 122A AMBER 


IBM, APPLE, TRS80 00  ZVM 123G GREEN 


ZUM 1241BM-PC.......... $129.00 | 


RITEMAN 


SG1000 GREEN...... mt 
INFO RUNNER ..,............ CALL 


SA AMBER $109. 00 


PERCOM 
AT88S1 .... $249.00 
AT88S1 PD ...... $299.00 DRIVES 
1000 SHEETS LETTER.. .$21.95 LL 
DISKETTES 200 SHEETS LETTER .....58.99 AT 88 DOUBLER........811900 RANA 1000 ....$299 


MAILING LABELS (1 in) ...$9.75 XL T > INDUS GT.....$325 
ELEPHANT 14x11 1000 FANFOLD ...$24.75 EL e | 


CONCORD 


ANCHOR MARK | ATARI 176K MASTER... $289.00 
ANCHOR MARK Ii ATARI 348K MASTER...$369.00 


HAYES SMART . INNOVATIVE ATARI ADD-ON DRIVES... SCALL 


HAYES MICRO И 


ен ; MICROBIT 1000C | -up CONCEPTS ! TRACK DRIVES 


FLIP-N-FILE 15 .95 
САЅЅЕТІ ЕЅ à | i FLIP-N-FILE 25 р AT-D2 TURBO РАК 
FLIP-N-FILE 50 AT-DH.. 
; FLIP-N-FILE (Rom Holder) . .$17.75 


ш. Circle 189 on Inquiry card. POLICY 
TO ORDER -—- In stock stems shipped within 24 hours of order Personal 


checks require four weeks clearance before shipping No 

CALL TOLL FREE or send order to depositon C О D orders Free shipping on prepaid cash orders 

800-233-8760 "M ER Mee NE: 
p о Вох 5088 и ubject їо availability and price change vertise 


E prices show 4 ~ discount offered for cash add 4: for Maste 
Customer Service 1-717-327-1825 Jersey Shore PA 1774C Card or Visa. DEALER INQUIRIES INVITED | 


Circle 186 on inquiry card. AUGUST 1984 * BY TE 451 


INTRODUCING 
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vn e ak, Tape ON FAD, CANADA eg 1 


PULEB eae "C Cet arius fT). 


£416) 221-2340 


Circle 345 on Inquiry card. 


№ 


times faster 


Super Fast Z80 Assembly 
Langusge Development Package 


ZB8OASM 
æ Over 6000 Iine/minule 


* Generales COM, 
* Cross-Helerence 


HEX, or REL fites 


* Zilog mnemonics 
* Tima and Date in listing 


= Long labels 


SLRNK 
+ One or two pass operalion 


Cross-reference 


COM or HEX outpul 


Flexible address 


contral 


Moit formats аташы for 200 CPIM. CDOS. end TURBODOS 


For mote Indormation or to arder, caik 
1-800-833-3063 in Pa., (412) 262-0664 
1622 North Main Street, Buler, РА 16001 
VISA of Mastarcacd 


Circle 280 on inquiry card. 


Bock: e Soltware » Hardware Ad 


d-Üns e for your ATARI 600XL/ 


BOO XL, Commodors-64, VIC:20, Sinclair, Timex, Apple 11.0:borne* 051 


BOOKS fer АТАМ) aDQAOOXL/ROOKL 
Te00 XL 


| ATARI v Ri ind Ung 
Ал Чике 


MC HM A 
ME AH impor LEER. ol ا‎ 
ATARI Computer ane darted {ыз 
Weed! munda, hert 


ючи», Mosen 

ерін, wound application, E pane: 
рей CAR Vra E) 

Фейн Ме. "a 6105 
bedi гиз Solian Ми эй ATARI 
pomput 


cM 
SUPERMAIL to mn on | dual 

FG der 

= 


M Came б^ 
Мо саре. ro DDS. na 


FORTH eter rena red 
341,00 


BENE penne 11000 CE ETT 
Wy writen in FORTH Sama at 

apt Dik Фу! 
Oriara 7320 441.00 
BUSPACK: 1 arain a FORTH, Com. 
poe тый andi 


крас 
батта MM M irr й powerhji 
His 


ізі 
тз ез 


SOFTWARE IN MACHINE LANGUAGE 
FOR ATAR} 
ATMOQNA-1 

wor. А MUST 


Gaching umpens monto. 
for those wig want sa gel mto 8602 


А cach TR al тулып a! Ve 
ы е 149 95 
duh 554.00 


ют м coda tan he 
vid on Hak, oe Comsetio fing Almena. t} 
Особе Ma. 7008 W... 

Order-Ma. $40 6122 00 
ATMs APPLICATION D 

All prog ams and 

hou e. eo ات‎ Yow П on disk 
раа nn b 


en 14 ATMAS mut wah mace: 
арар БЫН and АЙК AAMI 

Tr dir 

PRINTER INTERFACES, 

Connurtion aic) qnd 


me F 


52105 
619,95 


$2495 Ол 
Delos pnd Ои рем ылди are emer, АЗАЙ ча 


BLOOM FUSLISHINQ, (eC. 
$3 Амы Led 


Firman, CA 81764 
Phor: [1146 623-9314, Ти: 29 BV 07 


PAYMENT Check, VELA MC CA "metum 
най û аа зене a1 Олобо ОА ва 155 fee 


Ва f төлөк ЛЕ ТАН Егу. 
be Gore ангу denied bein EB T3 


Circle 120 on Inquiry card. 


| Add 2% 


wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard. Visa Accepted. 
Call Free: (800) 235-4137 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Cal call 
(805) 543-1037 ) 


KEYBOARD PROTECTOR 


Remains in place during keyboard use. 
Prevents damage from liquid spills, dust, 
ashes, etc. Fits like a second skin, excellent 
feel. Homerow and numeric locators. 
Available for: IBM-PC, Apple Ile. 

Send $29.95, check or M.O., Visa & MC 
include exp. date and signature. Specify 
computer type. Dealer Inquiries invited. 
Free brochure available. 


MERRITT Computer Products, Inc. 
2925 LBJ, #180 / Dallas, Texas 75234 
(214)942.1142 - 


Circle 196 on inquiry card. 


*Signalman MARK XII $249.95 
1200/300 Baud Auto Dial/Ans 
Hayes" Compatible 
*VOSKMODEM 300 Baud$ 59.95 
Limited Offer/FREE Source Memb. 


*The Complete Handbook of 
Personal Computer Comm. $12.95 


—COMPUTER — 


Sanyo MBC-555 $1075 
Printers & MBC-555 Package 
Order: (800) 235-6646 OP 555 
Calif. [BOO] 235-6647 OP 555 


VISAJ/MC АСОМ Electronics 
Add 3% Dept. 120 

Shipping 4151 Middlefield Rd. 
Palo Alto, CA 94303 


Circle 7 ori inquiry card, 


E DISKETTES 3M 


4350 8 1a. $2.20/50 
$500 - D IN. $2.70/80 
S400 - 5^« IN. $2.10/50 
0500. S's IM. $2.85/56 
0500 - 96 TPLS'A IH. 34.00/58 
PLASTIC STORARE BOX-WITW KEY 
FOR 100 DISKETTES ... $24.00 


TAPES AND CARTRIORES [3M] 

DC1804 $)1820/1-18. $14.10/10* 
30. S24.75/1-10 321-507104 
2400 FT TAPE SEAL $15,00/18-50 $14.35/30- 
BLACK WATCH 

2488 FT ТАРЕ SEAL 516.25/10:50 $15.60/50* 


WINCHESTER ORIVES 
10M6 (FORMATTED) 
IAMO (FORMATTED) 
ZOME [FORMATTED) 
32MB [FORMATTED) 


FLOPPY DRIVES 
IBM/AADIO SHACK S. SIOE 
IBM/RADIO SHACK D. SIDE 
APPLE 


HAND DISK SUBSYSTEMS 
SMB 


APPLE 51250 
М 51200 31500 31700 


1-С] s. 
| Met-Chem 77> 
a! Mel-Chem Internabonst CorporaLlon “~~ 
«m'a| 2911 Dixwell Avenue Hamden Conn 05518 


Phone: (203) 248-3212 or 1-800-638-2416 


Circle 197 on Inquiry card, 


RENT SOFTWARE 


dBase ll... . 100.00 
Wordstar............75.00 
SuperCalc 3 

PFS Software ...... 


FREE CATALOG 
Games / Business / Utilities / Education 
1-800-221-1031 catitornia 
1-800-221-4568 All others 
619-481-0559 san Diego 


СРМ IBM-PC 
TRS- ‘DOS XENIX 


Backward Elimination 
* Time Series Analysis 
" Descriptive Statistics 
" Transformations 
Please call TOLL FREE 


1-800-334-0854 (Ext. 814) 


tos more information 
or write: 
Quant Systems 
Box 628 
Charleston, SC 29402 
VISA-M/C Accepted 


Circle 261 on inquiry card, 


SYST 816/A SINGLE-USER 
SYST 816/8 2-USERS 
SYST 816/C MULTI-USER 
SYST 816/D 10MHz 8086 
SYST 816/E 10MHz 6B000 
SYST 816/10 4-USERS 
TO ADD 40Mb. H.D. TO ABOVE ADD: 
SYST 816/10-H20 20Mb H.D. $6,399 
SYST 816/10-H40 40Mb H.D. 97.096 
CPU Z 6MHz A&T $229 
CPU 8085/68 A&T 9349 
H&A B087 PIGGYBACK/80B5/88 $539 
CPU 8086 10MHz A&T #669 
CPU 86/87 БМН: A&T 9739 
CPU 68K W/MMU OPTION A&T 9629 
CPU 68K 10MHz CSC $600 
RAM 17 64K STATIC A&T $349 
RAM 16 64K STATIC 8&16 A&T $389 
RAM 21 128K STATIC 8&16 A&T $699 
RAM 22 256K STATIC 8&16 A&T $1,229 
M-DRIVE/H 612K RAM-DISK $895 
INTERFACER 3-8 SERIAL A&T $4B9 
INTERFACER 4-3 SERIAL/2 PARALLEL $319 
SYSTEM SUPPORT 1 A&T $319 
DISK 1 A&T $349 
DISK 2 A&T 8" H.D. CNTRL SET $559 
DISK 3 A&T 6%" H.D. CTRL 

W/ CP/M 80&86 $559 


TB-4 EXTENDER BD. W/ LOGIC PROBE $67 
ICB-10 ОРТО ISOLATOR CNTRL ABT $165 
ICB-10K OPTO ISOLATOR CNTRL KIT $146 
ZB-1 EXTENDER BD. W/ ZIF & SWITCH $119 


FLUKE 77 
FLU K DVO METER 5119 


0.3% ОС ACCURACY 


SYNIECH 
B 
SYSTEMS 


CPU 8/16 EXECUTES Z80 & 8088 CODE, 

6%" & 8” FLPY CTRL, 25, В 

VECTORED & REAL TIME INTERRUPTS $689 
256K STATIC RAM/ CLK/CAL, BATT. $1,426 
DYNAMIC RAM 612K (2Mb W/ 41266) $1,132 
SBC-300 MASTER OR SLV-6MHz, 64K, 

15, 1P, SASI PORT 5696 
VFW-III FLPY 64%" & 8" & 6%" H.D. CNTRL $645 
VERSAFLOPPY П 4 FLPY CTRL 6%” & 8” $295 
EXPANDORAM IV 256K W/ PARITY $826 
EXPANDORAM IV 256K W/ EDC $1,436 
HOC UP TO 4 6% H.D. W/ 25, IP, 

CP/M 80 & B6 810S INCLD. $458 
1/0 8 W/8 ASYNCHRONOUS RS232 $435 
1/0 4 ANYNCH. $505 
1/0 4 SYNCH/ 4 ASYNCH. $575 


Cromemco 


ZPU Z-80 CPU $299 
EXC S-100 EXTENDER BD. $49 
SMDI SMD HARD DISK 1/0 $676 


$4,299 
94,999 
$6,399 
$9,299 
$7,099 
$4,296 
$1,900 


SUPER SIX 128-6MHz $575 
SUPER SLAVE 128-6MHz $519 
SUPER 186/256 $1.499 
CP/M 3.0 $350 
TURBODOS MULTI-USER 9625 
DMA-MICRO MAGNUM БМЬ FIXED & 

БМЬ REMOV. CARTG. BARE ORV. $1,596 
HDC-1001-6 5% H.D. CONTROLLER $419 


SALES 800 - 528-3138 
TECHNICAL 602-991-7870 


MODEM ORDERS 602-948-1387 
TELEX: 16 5025 FTCC SEC PHX. 


CPZ 48006 6MHz MASTER 
256KMB MEMORY BOARD 
CPS-MX 64K RAM SLAVE 4MHz 
CPS-MX 64K RAM SLAVE 6MHz 
CPS-BMX 128K RAM SLAVE 4MHz 
CPS-BMX 128K RAM SLAVE 6MHz 


MORROW 


MD2 SYSTEM W/MDT60 TERMINAL 
& EPSON RXBOFT PRT. $1,599 
MD3 AS EQUIP. ABOVE W/PEARL DBMS $1.999 
MD-3E AS EQUIP. ABOVE WITH ONLY 
CPM 2.2 NEW WORD CO-PILOT 
MD3-MDCPB8-258 AS EQUIP. ABOVE W/ 
8088 CO-PROC. & 256K RAM UPGRD. $2,498 
MDP-3 PORT. SAME AS МОЗ EXCEPT 5X7" 
SCRN. & EPSON RX80FT PRT, 81,899 
MD11 SYSTEM W/11 Mb H.D., CP/M 3.0, 
128 RAM, MDT60 TERMINAL 
& EPSON RX8OFT PRT. 
MD-16 SAME AS MDI! W/ 16.44Mb 
MD-34 SAME AS MDII W/ 34Mb 


$1,499 


$2.996 
93,495 
94.995 


JEFFERSON 
ELECTRIC 


TRUE SINE WAVE, 100% BATTERY OPER. W/NO 
SWITCH-OVER. BYPASS STATIC SWITCH 
750 WATTS @ 15 MIN. 4370.811.100 $1,575 
1 HR. W/AUXILIARY BATTERY $149 


Litton 


Electralogics 


QUAS/ DISK 612к RAM-DISK W/ON-BD. DRV. 
STATUS LED'S, WRITE PROTECT, DMA 
E-Z INSTALL W/ SAMPLE CP/M BIOS $895 
512K PIGGY-BACK EXPANSION 9695 
BATTERY BACK-UP W/PWR. SUPPLY $169 


MFIO ALL-IN-ONE 1/0 BD. IEEE S-100/ 696 
B ASYNCH. SERIAL, 2 PARA., BAUD 
RATE GEN., CLOCK-CAL/ BATT., PROG. 
PRIORITY INTERRUPT W/B LEVEL CTRL 
PERSONALITY 8DS. & CBLS OPTIONAL $469 


SERIAL OPTION BD. FOR MFIO $265 
CENTRONICS PARA. OPTION FOR MFIO $39 
STD. PARALLEL OPTION BD. FOR MFIO $25 


DIGITAL RESEARCH 


"C" LANGUAGE COMPILER-86 $229 
CP/M PLUS (3.0) 6246 
CBASIC COMPILER 60 $326 
PASCAL MT+86 $390 
PL/1-86 W/ PROG. UTILITIES $488 
DR ASSEMBLER PLUS TOOLS $130 
ACCESS MNGR. 80 = $195 86 - $260 
DISPLAY MNGR. 80 = $260 86 = $326 
SPEED PROG. PKG. 60=8130 86 = 8163 
GSX BO- $56 85 = $65 


И, $1,495 


DUAL SSDD 5% FLPY, 2S, 1P, IEEE48B, MX80 PRT, 
REAL TIME CLOCK, 2 MOOEMS, 8" FLPY 
INTERFACE, CP/M80, MBASIC, CBASIC, 
COMMUN. PERFECT WRITER, SPELLER, CALC, 
FILER & FANCY FONT IN 3318. PORTABLE 


Circle 271 for Dealer inquiries. Circle 272 for End-User inquiries. 


S-100 DIV./696 CORP. 
14425 North 79th Street 
Scottsdale, Arizona 85260 


FULL DEALER SUPPORT 
VISIT OUR SHOWROOM 
Hrs. B:30AM - 5:00PM M-F 


TERMINALS 
& MONITORS 


FREEDOM 110 TERMINAL - AMBER CALL 
FREEDOM 200 TERMINAL - AMBER 

(EMUL TELEVIDEO 950 & ADM 31) CALL 
LIBERTY FREEDOM 220G 

DEC VT220 EMUL. W/ FULL 

SUPERSET OF VT100 CALL 
USI AMBER 12" HI-RES MONITOR {20MHz) $109 
WYSE-50 14", 132 COL., EMUL. TVI 910. 

920, 925, ADDS-VP & HAZELTINE 1500 3619 


PRINTERS 


BROTHER HR-15 SERIAL 9425 
BROTHER HR-25 SERIAL 9725 
DAISYWRITER 2000 W/48K $998 
EPSON MX, RX & FX IN STOCK CALL 
OKIDATA 92P 6319 
OKIDATA 93P $689 
TALLY MT160L S-OR-P W/TRACTOR 6569 


Anracex 


DP9625B, 132 COL., 240 CPS, 72/144 
DP9725B, 132 COL., 200 CPS, COLOR 
DP6500. 132 COL., BOO CPS, TRACTOR 
HS PRACTICAL 
RIPHERALS 


MICROBUFFER EPSON "CARD" 
MBS 16/32K SERIAL 9119 


MBS 32K SERIAL 9153 
MBS 64K PARALLEL $195 


MICROBUFFER IN-LINE "STAND ALONE" 

MBIS SERIAL 64K $244 
MBIP PARALLEL 54K 9244 
MICROBUFFER 11+ 16K, APPLE Il, 11+, ШЕ 3181 


PROCLOCK/ APPLE Il, 11+, ПЕ $119 

SERIAL/ APPLE I, 11+, ПЕ W/ RS232, 
COMMUNICATIONS & GRAPHICS $119 

GRAPHICARD W/ ON-BD. S.W./36 PRT $69 


-INDUSTRIAL QUALITY Z 
CABINETS 


DUAL HHI HORIZ. 6%" FLPY. $76 
SINGLE STD НІ HORIZ. 6%" FLPY 359 
DUAL ' HI VERT. 8” FLPY $196 
SINGLE STD. НІ VERT. 8” FLPY 9195 


DISK DRIVES 


ОМА 6Mb REMOV. CART. W/BMb 
FIXED WINCH. BARE DRIVE 
$-100'S SUBSYS. - DUAL DSOD B" 
FLOPPY, QUANTUM 40 Mb H.D.. 
DISK 1 & 3, CP/M80 & 86 
S-100's 6⁄4" 40Mb QUANTUM H.D. SUB- 
SYSTEM W/DISK 3 & CP/MBO & 86 
MAXTOR XT-1066 6⁄4” 85Mb H.D. 
MAXTOR XT-1106 6%" 106Mb H.D. 
MAXTOR XT-1140 5%" 140Mb H.D. $3,749 
QUANTUM 0640 5%” 40Mb H.D. $1,396 


landon 100-2 5%” DSDD $189 
СЗигпе : month наалы 


142 DSDD 6%"'-% HI $189 
242 DSDO 8"''-'4 HI 6395 
842 DSDD 8"-STD HI $455 


TOSHIBA 


FOR IBM-PC & PORTABLE 
HIGHEST ENGINEERING QUALITY 
5%” “HI FLPY. DIRECT ORV. 1 YR WARR. 81565 
MD1D 6%” 5500 BOX/10 $19.95 
Tli n MD2D 6%” DSOD BOX/10 928.96 
MD2D 96TPI 6%” DSDD 
80 TRACKS BOX/10 
FD2D-1024N 8” DSDO BOX/10 


81.596 


$3,999 


$2,895 
92,249 
$2.995 


$335.95 
$33.95 


Subject to Available Quantities 
Prices Quoted Include 
Cash Discounts 
Shipping & Insurance Extra 


DUST 
COVERS 


For Personal Computers and Smali ! 
Business Systems, Peripherals, Game | 
Units ~ Protective, Long-Lasting Vinyl | 
Resists Both Dust and Liquids 

- CHOICE OF COLORS - 


Franklin Ace 
IBM 


UOLT ELECTRONICS 


800-231-3680 800-531-7466 


Radio Shack TRS-80*, ° 


People you Trust to give you the very best! 


* Lowest 
Price 


• Reliable 
Service 


* Quality 
Products 


Kaypro 

Okidata 
Columbia Rana Systems 
Commodore Star Micronics 
Corona Televideo 
Eagle Texas Instruments 
Epson PLUS OTHERS 


GROUP/VOLUME DISCOUNTS AVAILABLE 


FOR FREE BROCHURE WRITE: 


ENCHANTED FOREST 
P.O. Box 5261, Newport Beach, CA 92662 
(118 Onyx) 


Dealer Inquiries Invited 


22511 Katy Fwy., Katy (Houston) Texas 77450 
(713) 392-0747 Telex 774132 


Circle 192 on inquiry card. 


T&A SYSTEMS 


MODEMS LIST 
US, Wobelics Разве 300: 1200 Autodut: Auta Ansaer $449 
Runos 212A) (300: 1200 10 ao Avtodiat’Avto log Фа) $499 
Pemiil (300/1200) 

Hayes 1200 Smari Modem 

Nec 22412400: 1200 300 Selectabie 18 moath war sity} 

бека! Data Comm 4800 1800 works multipoint 

Uneversal Oats Systems 9600 A B (9500 Dui uo" 


CRTS 

Liberty Electronscr Freedom 100 (20 function Keys Fut ising, $495 
Тайшет 3000 (7X 10 Matri. Statws Line) 

Visus 50 (Green Phosphar screen 

Telerideo 950 

Leu Ziegler АМ 11 

Kimiron iNew Produc! Fully DEC Compatible) 

PRINTERS 

Pamasomk 1091 (120 CPS Dol Matre 3 Pum Moors! $599 
Teletex 1014/20 CPS Dorsy Wes! Senat & Parallel Parts Std : $649 
Siemens РТ {Sent 150 CFS tnt Jen 

Televideo 260 145 CPS Озгур Wheel 


SWITCHES 
Giltrenit (24 Wire AB Switch) 
Me A’ B Smith 24 Pin 


HARD DISK 
Шамда (10 MEG I Apple FraeMin IBM) 


MONITOR 


Panasonic TR120 High Resotution 1100 Lines) 


SIBEC 51 


8051/52 DEVELOPMENT BOARD 
B051-Based Single-Board Computer with 


Monitor/Debugger 8и 2801 byiewide 
sockets; monitor will 
program EEPROMS. 
BPerfect for System 
Development and 
Educational Applications 


WE sass 
q ES Technology 
— P. D. BOX A-59 « HANOVER, NH 03755 è 503,643-2881 


Circle 38 on inquiry card, Cirde 161 on inquiry card. 


Р.О. Bor 692 Wheeling; IL 60090 


800-323-2666 


* We stock a complete product Ime 
of above manulaciurers 


PROGRAMMING ІМ ‘С°? DISK DRIVES 


At fast, a BTREE LIBRARY ready to изе! (For PC, Mod 1, 111 & IV) 
We have already done the work of developing a Qume 142A 


‘GENERIC’ BTREE LIBRARY авв гроза ê 


Just set our defines in your main and Tandon TM!01-4 
link with our ""BTREE.LIB." СОС 9409  . 


Case and PS. 
Our ВТАЕЕ library makes no assumptions 
воси? your DBM application: 
You control your data files and use our BTREE 


functions to maintain your keys. Maynard Disk Controtler 
You control tha length of your keys. сапта: Senes 
You control the values of your keya. Internal 10MB HD systems WS 
You control the size/speed trade-offs. WS1 
You can have multiple keys per BTREE. Quadboard (64K). . 


1 Quadcolor ! 
You can have multiple BTREE date bases. AST SupackPlus (64K) 


This is quality software you can use for rote. (64 Kj. . 


serious DBM software development. 2nd SP. PP or Game.. E 
HERCULES graphics board 
Documentation and BTREE LIBRARY: $98.00 HAYES Modems: 300 . e 
[Ca. residents add 6.5% sales tax] Smartmodem 1200. . E x 
Dealer Inquiries Invited. Smartmodem 12008... ..... .. . 


Set ol 9 chips (64K). 
INTEGHATED COMPUTER SOLUTIONS 


175 Bernal Rd., Sute 240 E VLM Computer Electronics 
се сле. s Eu 10 Park Place @ Morristown, NJ 07960 
(ааа) | (201) 267-3268 Visa, MC, Check or COD- 


Cirde 159 on inquiry card. 


№. The Apple Users Group* 


GREAT DISKETTES 
Super low prices 


| The low priced. high quality diskelte with a LIFETIME WAR- | 


RANTY Packed in polybags of 10 with Tyvek envelopes, 


| fabels and reinforced hubs 


Опе of the bes? buys we ve seen. | LIFETIME WARRANTY! | | LIFETIME WARRANTY! | 


ava 24 О500 ва. 


$139 ж ва. 5A" SSDD S 18° 85 


OT : 
DISKETTE 70—Holds 70 5%" diskettes in dust free B 


| safely $14.95 ea. + $3.00 Shpng. 


DISK CADDIES—Flip up style holds 10 5#" diskettes 
51.65 ea + .20 Shpng 


Shipping: 5'4* DISKETTES—Add $3.00 per 100 or Irac- 


Î tron thereol. OTHER ITEMS: Shipping charges as shown in 


COD orders only. add $300. Taxes 5. m ent: VISA or MC. 
COD orders only, add 53.00. Taxes: Hinos customers, 


j please add 8%. 


Nationwide: 1-800-621-6827 
In Illinois: 1-312-944-2788 


Murumum Order’ $35 00 
WE WILL BEAT AM Y NATIONALLY ADVERTISED PRICE! 


DISK WO 
| Sune 4806 • .30 East Huron Street = Chicago. linos 6061? 


Circle 106 on inquiry card. 


Software Library 


For the frst urne ersoy your Appin 


шту) 

persis! vir packed Gets chris 
BUSINESS » ا‎ ONAL * = DATA BASE • GAMES = 
UTILITIES e SCIENCE з MUSIC » GRAPHICS » FINANCE 


{сасу Desks ! 1 and A are maed 
daks ore GAMES е UTILITIES * GRAPHICS = NTEGER v 
MUSIC & AUDIO 


SCIENCE • TECH • 


E 
tor a Due себ 5389 я даза 
* Send one-time membership fee of $15. (по fee 
chai to institutions) for 1000 + program 
and gain access to a library of aver 10,000 
progrems ве a special 18% discount 
(Foraign memherships B28. U.8.) 


For Ordara Only Call now 
TOLL FREE: 4.800.327.8854 
Florida: 1-305-867-8565 
Or Write: 

Appleware, Inc. 

6400 Hayes Street 
Hollywood, Fia. 33024 


Гарос ih рі V EM X ILLUM 


Frenklin Ace and 


Circle 24 on Inquiry card. 


Diskettes 


| Rely on Scotch* diskettes to keep your valı 


able data sale. Dependable Scotch disketes 
are tested and guaranteed error-free. Tha tow 
abrasivity saves your read/write heads. 
They're compatible with most diskette drives. 


PACIFIC 
EXCHANGES 
108) Fett! Bad 


"эр Lun Ceo. СА 
Vu in C cali 


Dealer (inquiries TONNAN, a 
invited "i айе и: 


Circle 243 on Inquiry card. 


LU 
N 


[in] 
] 


ІВМ PC Systems 


THE EXPERT SAYS YOU NEED 256K RAM. AND THE PRICE IS LOW. 
#1 System: 2-360K Drives, 256K RAM, GRAPHICS VIDEO 


CARD... +005 (xiii iyi BR cae i i . $2165 
#2 SYSTEM: 2-360K Drives, 256K RAM, MONOCHROME VIDEO 
CARD PRINTER PORT MEREERTRTCIIEIT TUI senas $2825 
IBM PC-XT Systems 
#1 System: STANDARD UNIT – List $4395........... $3875 
#2 Sysrem: 256K, GRAPHICS МЕО ....... ioi da $4075 
#3 SYSTEM: 256K, MONOCHROME VIDEO . .,......,. . $4210 
©. TAVA PC 
Tava PC Systems 


ALL TAVA's INCLUDE SERIAL PORTS, | PARALLEL PORT, 2 DSDD 
THINLINE DRIVES, A VIDEO INTERFACE (EITHER GRAPHICS OR 
MONOCHROME), 256K RAM, AND a 12" MOXOCHROME CRT. 
FREE SOFTWARE: WORD PROCESSOR, DATA BASE, SPELLING, ELEC- 
TRONIC MAIL 


Tava #1: GRAPHICS VIDEO... —" ‚ $1795 
Tava #2: MONOCHROME МІрЕО................. , > $1845 


Tava PC-XT #1: 10 MBrre Harp, GRAPHICS VIDEO ... $2795 
Tava PC-XT #2: 10 MByte Harp, MONOCHROME Vipgo $2845 


$ SANYO 
SANYO 550-2 

-$ 987 
SANYO 555-2 

—$1325 


SANYO MBC550 Systems 


Now WITH FACTORY INSTALLED DOUBLE SIDED Drive and DOS 
2.1. 


МВОБ50-2 w/3 SOFTWARES...... — NS $ 985 
МВС555-2 w/G SOFTWARES. |... — HÀ $1315 
RECOMMENDED OPTIONS: 

128K Exma RAM (256K TOTAL) ............. ..$ 100 
SERIAL РОВТ..........-. MU a sace OT iius dtum $ 80 
ERR ETL aaa ol Er $ 140 
Conan RGB CRT-TAXAN #415 .,............... $ 485 
Mapan SOFTWARE. araste e er alae a $ 65 

MODEMS 
Haves SMARTMODEM 300. ............ NTC б $ 215 
HAVES SMARTMONEM 1200..,.................... 5 478 
Haves 1200-в “IBM ЇхТЕВКА1"................... $ 395 
Haves 1200-8 wirt SOFTWARE... 0.0... ccc cree eens $ 445 
Haves MICROMODEM II-E ...... eese ee $ 296 
NOVATION ACCESS 1-2-3 wc. ccc ccc eter ce hn $ 445 
Rixon PC2124 “IBM INTERNAL”. ...... "Tum $ 395 
SoFTWARE — PC 
Microsort WORD WITH MOUSE. 1... rne $ 295 
cos. Qoo MM RM $ 485 
ar ID LETT EET TT TETTE T es wees $ 485 
о. — —————— — ..- $ 305 
Inm DA. oi vod on eni o d ad $ 325 
IUS ACCOUNTING SOFTWARE. а... $ 45 
MJA ACCOUNTING SOFTWARE... snares $ 395 
NEM cO DU е aaa Karat $325 
Circle 124 on Inquiry card. 


NEC 


NEC ADVANCED PERSONAL COMPUTER — THE APC 


STANDARD HARDWARE PACKAGE INCLUDES: 
ә 8086 léprr CPU 

€ 640 x 475 PIXEL CRT 

9 GREAT KEYBOARD 

© 128K RAM, EXPANDABLE TO 512K 
€ 8" FLOPPIES WITH [ МВҮТЕ EACII 
€ 48 DEFINABLE FUNCTION KEYS 


9 MS-DOS 2.0 

© pBasell 

€ WoRDSTAR 3.3 

€ MULTIPLAN 

NEC APC- 1 Drive, GREES #Н0].............. aa . $2095 
NEC APC- 2 Drive, GREEN #ҢН02,................ $2550 
NEC APC 2 Derve, Coton #ҢОЗ................. $3150 
NEC APC- I Drive, Coton #H04..,...... — ... $2575 
NEC OMB yTe WINCHESTER #H26....... —" ,.,2175 


NEC ADVANCED PERSONAL COHFUTER-IIT 

NEC READS TRE MARKET WITH UNIX, SPEED, SUPERIOR VIDEO QUAL» 
ITY, AND EXCELLENT DESIGN. 

ALL PFEICES. < x4 ¢ 44 vo ¢ e > $» o» + «3 4 MINIMUM 20% DISCOUNT 


“MosT OF OUR BUSINESS 
Is By REFERRAL FROM 
SATISFIED CUSTOMERS. 


Finp Our Way.’ 


ADD 4% FOR AMERICAN EXPRESS, ADD 2% FOR VISA/MASTER- 
CARD. 20% PREPAID DEPOSIT REQUIRED ON COD ORDERS. 


CALIFORNIA RESIDENTS ADD SALES TAX. PRICES MAY CHANGE — 


CALL TO VERIFY PRICES AND DELIVERY. 


EXPERT CoMPUTERS 
21804 Roscoe BLvp., Sure 18 
CANOGA Park, СА 91304 


(818) 344-6063 
(800) 528-9537 


LETTER QUALITY PRINTERS 


С. [TOH/TEC: THESE DAISYWHEEL PRINTERS USE DIABLO WHEELS, 
INK CARTRIDGES, AND SOFTWARE CODES. 


Ue ERE е SSeS е... 9 495 
Р-10-40 40cps ................... —— Ug 
F-10-55 SOCPS ............ a e OES 
ABATI LQ-20P 20cps, 132 COLUMN ..,.............9 395 
DYNAX-BROTHER HR-15......... eso eere $ 410 
HRA LOR ооа euttiessienseenick ath $ 105 


HR-15 Cur SHEET FEEDER lisa LY Vs ake P 185 


Drsax-BRorugR HR-25. ........ sese eee 9 675 
HEBES IRAGTOR .. ore eror rrr rrr ‚„„$ 120 
HR-25 Cur SHEET FEEDER ............... TEE 210 
BROTHER НЕ-д5.....................+›„-„.. D BOB 

ЖЕЕ (Ж ШООрв..,......5........ев4.-»..4 458 

NEC SPINWRITERS #2050..... T— — MÀ ск: 
NE o isa temas a оор се arae S coves. $1685 
ШЕ ЖД | s e ee eram . $1845 

SUVER-REED ExPBÜOP ........................›.$7б 
SiLvER-REED Exp550p AKA Sanyo РЕБ500. ......., . $655 


Dor MATRIX PRINTERS 


BMC CP-80 w/CARBON [КК.................››,...$ 265 
C. IrowTEC 180cps....... — 2 | 


d*992*59492 


180crs-WIDE ....... eee tum MENS $ 685 
180crs-CotoR ........ ANTT. Т? a. $ 575 
180cPS-COLOR-WIDE. ....... —— Ызаа о ПВ 
^W, 7 "— — Y 
Epson FX-100,..... — — $ 730 
2o cou Ше Com RS $ 268 
GEMINI 16-Х ....... M T лама з $ 415 
MANNESMANN-TALLY MT160L ,.................5 505 
ETIN. evoca In ———Á $ 796 
OKIDATA 92-For ЇВМ..,..... C— ——— $ 495 
OKIDATA 88.......... аак ека а $ 685 
PROWRITER 120СР3, STD .......... ——m Nc 
Prownrtter 2 120cPS, WIDE. ......... —— ut 


SAKATA MONITORS 


SC-100 Coton Composite I3"... eese 9216 
SC-200 Соок RGB ror ІВМ 13° ,.,...........-... $460 
SC-300 Соок RGB ғов ІВМ 1З°.................. $695 
SC-1000 GREEN 12”....................... „> $125 
S5000 Kunde D.N ê e». 9139 
NEC PC8201 Lar СОМРІТЕК. .................. . $576 
Compaq 2 Dere, 256К....................... $2305 
Microsorr "WORD" ш/Мо5Е................... $295 
Quere 
PC212AS PC INTERNAL MODEM ....... eee, 8 295 
212E EXTERNAL МоОПЕМ................. ....5 810 
58200 200 Warr STANDBY POWER .............. $ 045 
XT300 300 Watt Stanpay Power ...... — $ 455 
FF5150 IMPROVED KEYBOARD. .......... Sec aes $ 165 


TsENG LABORATORIES ULTRA-PAK 


132 x 44 COLUMN VIDEO INTERFACE WITH GRAPHICS FOR THE 
ІВМ MONOCHROME CRT. INCLUDES PARALLEL PORT, SERIAL PORT, 
CLOCK, OPTIONAL FLOPPY DISK CONTROLLER OR 64K-384K RAM 
Pack. Now wits “С” OPTION FOR COMPATIBLE COMPUTERS. 


S. yer List $680. . . $495 
(0 l2 5 P—————— má „„„. List $220... $185 
Ram-PAK (64K EXPANDABLE то 384K).... List $245. , , $205 
PROFIT SYSTEMS 

MULTIGRAPH (80 x 40 YIDEO w/Grarnics & 

Printer Port ..... — —P—À « а $465 
MutTiGrari Option Boarn (132 min: 

MUN eres a esd ТҮГҮ . $185 
MuLTr-UsEE SUBSYSTEM: For 4 USERS, HARDWARE & 

SOFTWARE ......... — " Pe сз. 


AUGUST 1984 + BYTE 455 | 


APPLE COMPATIBLE 
Prices lor dealers in quantities of 25 or more. 
End Users inquiries welcomed. 

Disk Drive 


Keyboard 

(Numeric and Function Keys) 
Switching Power Supply . .$45.00 ea. 
Joystick (Heavy Duty) .... 
Slim Fan 


ELECTRADE CO. (408) 946-2541 | 


780 Trimble Rd. Suite 605 
San Jose, CA 95131 


Circle 121 on inquiry card. 


br 


te 
forthe FORTH 
fun “ 91 nete 


| FEATURES 
—FORTH-79 Standard Sub-Set 
—Access to 8031 features 
—Supports FORTH and machine 
code interrupt handlers 
—System timekeeping maintains 
time and date with leap 
year correction 
| —Supports ROM-based self- 
starting applications 


COST | 
[30 page manual —$ 30.00 
ВК EPROM with manual—$ 100.00 


Postage paid in North America. 
Inquire for license or quantity pricing. | 


Bryte Computers, Inc. | 
Р.О. Box 46, Augusta, ME 04330 
(207) 547-3218 


Circle 42 on inquiry card. ' 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLDI Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and C.O.D's 
accepted. 


PACIFIC 


EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401. In Cal. call 
ча (800)592-5935 or 
za» (805)543-1037 


Cirde 243 on inquiry card. 


SAVE MORE 


THAN EVER ON 


ЗМ Scotch? 
DISKETTES 


LIFETIME ID 


9° 5%" SSDO $02 
a [744] 
5147 DSDD 
5159 оу 20 7 Qty 20 


5% SSOD—SETP! 1746) $2.60 ga 
54° DSOD—96TP) (747] $3.25 ea 
& SSSD (740) $2.05 ea 
8 SSDD (741) $2.50 ea 
8' DSDD (743] $3.10 ea 


Shipping: 5% DISKETTES— Add $3.00 per 100 or fraction 
therec! B' DISKETTES— Add $400 per 100 or iraton 
thereol OTHER ITEMS: Shipping charges Вв shown m 
addition to diskette shspping charges Payment VISA or 
MasterCard COD orders only, add $300 Taxes: nos 
customers, please edd 8% 

Hours: Ё AM-5 PM Central Time 

For iaat service call 
Nationwide: 1-800-621-6827 
In Illinois: 312-944-2788 
DISK WORLD! 

Suta 4806 » 30 Eas! Huron Street « Chicago. іш 60611 


Authorized Distributor i 
Information Processing Products 3M 


Circle 107 on Inquiry card. 


AFFORDABLE M-68000 
COMPUTER SYSTEM 


MGSKCPU 6-10 MHz CPU, Ай. ene RAM, 16K 
EPROM, on board m ry ішо 85-232 
serial ports, 16- bit ee perl, 3 timeri- 
cymen коп bus. 


Com mpl .00 
MD512K 128-512% static RAM, Tloppy disk controller 
& hard disk interface bos In 95 
Complete Kit (128K 
MGHRE = Enclosure with power supply, fan, Niter, 4 slot 
card cage 
9249.00 
MGAKASM MEB000 Macro Cross Assem bler for CP/MBO, 
IBM PC, TRS-BO and Apple I! —— 
eve 24 8199,00 
"UPS shi; ping E handilag a 4.00 
COD orders add 9 3.00 
Foreign orders add $20.00 
California residents add 6.5% Lax 


EMS шшш (714)553-0133 
Bytems 
Р.О. Bax 16118 * Irvine, СА 92713 


Circle 119 on inquiry card. 


5%" DISK DRIVES 


| TANDON: TM 100-2 
Double Sided, 40 TRK/Side.. . . 


TANDON: TM 100-1 
Single Sided, 40ТНК................ 


CDC: 9409 
Double Sided, 40 TRK/SIda , 


* f20 Day Warranty 
* Free Shipping 


* No Charge For Credit Card. 
* Order Toil wê г bs 
1-800-531-5475 ‘outside Of Texas) 


(512) 250-1489 tin Texas) 
Texas Residanis Add 5% Salen Tax. 


T CompuAdd - 


13010 Research Blvd., Suite 101 
Austin, Texas 78750 


Circle 60 on inquiry card. 


PRINTER CABLES 
$30.00 


SHIPPING INCLUDED 


INTERFACE CABLES | INTERFACE CABLES 
Parallel Printer RS232 Serial 
Interface Cable Interface Cable 


Apple TELEVIDEO 
Centronics 
Columbia DB 25 
Male/Femals 


Cable Length 
up to 10 feet 


Zenith 


SPECIAL PRICING AVAILABLE TO DEALERS 
CUSTOM CABLES AVAILABLE ON REQUEST 


—4 FABRICATION 
CONCEPTS, 
1| INC. 
8230 Miralani Drive * San Diego, СА 92126 
(619) 271-4522 


Circle 128 on inquiry card. 


| TOP QUALITY 


APPLE COMPATIBLE 
PERIPHERALS 


THOROUGHLY TESTED АМО WARRANTED FOR 120 DAYS 


Cooling Fan $22  Z-80 Card $33 
16K Ram $28 80 Column Card $55 
RS 232 Card $36 


Parallel Switching 
Printer Card $35 Power Supply $46 


Keyboard $55 Computer Case $45 


Eprom Writer 


PACE AP-50 Disk Drive 
(Shugart SA 390 Mehanism) $140 


THE ABOVE PRICES ARE FOR DEALERS. 
QUANTITY 25+, COD, FOB NAPERVILLE. IL 60540 
ENO USER INQUIRIES ALSO WELCOME. 


PACE SYSTEMS, INC. 


24 W 500 MAPLE AVE, NAPEAVILLE, IL 60540 
(312) 355-9722 


Cirde 242 on inquiry card. 


RS232C ІВМ PC Compatible 
Paper Tape Transmitter/Model 612 


IStops ond starts on character at all speeds, 
uses manual control or X-on, X-off 30-26 

|walt. 50-60 Hz power. 50-9600 baud, up to 1508 
|char/sec synchronous or asynchronous 
gated internal or external clock, AS 232C. 
current toop or parallel output, reads 5-8 hovel 
tape, 7-11 frames per character, even or add 
parity. Desk top or rack mount. 

Addmaster Corporation, 415 Junipero Serra 
Drive, San Gabriel, CA 91776, (213) 285-1121, 
Telex 674770 Addmaster SGAB 


Cirde 11 on inquiry card. 


LINE-POWERED 
AUTO-ANSWER 
DIRECT-CONNECT 
MODEM $89.95 


300 Baud, full duplex, analog loopback 
for self test, carrier detect, receive data, 
and transmit data. LED indicators 
List Price $129.95 


$89.95 


SMARTMODEM 
Hayes 
| Sophisticated direct-connect auto-answer/auto 


| dial modem, touch tone or pulse dialing. 
RS232C interface programmable 


Smarimodem 1200 $699 $475.00 
1200B for IBM PC $599 $399.95 
Smartmodem 300 $289 $199.00 
Hayes Cronograph $249 $199.95 
Micromodem 100 $399 $299.95 
Micromodem ile $299 $239.95 
PLEASE Software $395 $299.95 
Smaricom Íl $149 $99.95 


T 


J-CAT MODEM 


1/5 the size of ordinary modems, Bel! 103, 
manual or, auto-answer, Automatic answer/ 
originate, direct connect, built-in self-test, two 
LEDs and audio beeps provide status 
information 


Novation J-Cat $149 $114.95 


ULTRA-VIOLET 
EPROM ERASERS 


Inexpensive erasers for industry or home 


Spectronics w/o timer $99 $69.95 
Spectronics with timer $139 $94.95 
Logical Devices $89 $49.95 


ISOBAR 


The ISOBAR looks like a standard mult: outlet 
power strip but contains surge suppression 
circuitry and built-in noise filters, plus 15amp 
circuit breaker 


4 receptacle 
B receptacle 


$89 $59.95 
$99 $69.95 


THE 

LITTLE BOARD 
with FREE! 
CP/M 2.2 


Minature single board CP/M computer designed 
to mount directly on top of a 57," floppy disk 
drive (7.75" x 5.75"). Contains Z BOA CPU, 64K 
RAM, Boot Eprom, terminal port, modem port, 
parallel printer port, floppy disk controller, and 
CP/M 2.2 included FREE! 


Lille Board with CP/M $400 $348.95 
Support package $50 $48.95 
Serial Cable $13 $11.95 
Diskless Monitor Eprom $30 $24.55 


Circle 166 on inquiry card. 


"SATISFACTION 
GUARANTEED 


| BUILT-IN КИШИМ 
“SPEECH face 


“SYNTHESIZER ea 


Local Servi " 
nationwide Тец Ough 
4MHz ё-80А 6 Bas місе team, 
е 63 ke 
rogra dri 
i 
mapped Apo centronic , Speech «^^ Keypag 
high- Me ian, Culpteg Ра'а!!е! printer ро, hesizer 
he io ЕСС — 
tw twice the Storage $1395 
‚00 


APPLE ACCESSORIES 
ON SALE! 


Full Height Disk Drive 
Half-Height Disk Drive $249 $184.95 
Controller  — 1 _ 1 1 $700 $59.95 
8 inch 2 Meg. system 1 $2495 $1395.00 
CP/M 3.0 Card $399 $249.95 
Z-Card with CP/M $169 $139.95 


$299 $179.95 


16K RAM Card $99 $39.95 
Best 80 Column Card $219 $139.95 
Printer card & cable $109 $49.95 
Fan w/surge prolect $99 $59.95 
Koala Pad $125 $89.95 
Grappler Plus $175 $119.95 
Buffered Grappler/ 15K $245 $175.95 
Buffered Grappler/ 64K... $345 $239.95 


JAD 


Compu 


Continental U.S. 
800/421-5500 


SUPER DISKETTE 
SPECIAL! 


We bought out a major manufacturer's 
overstock and we are passing the savings 
on to you! Single-sided, double-density 
package of ten with FREE! plastic case 


Box of 10 w/FREE! case _ $34 $18.95 


ter Products 


inside California Los Angeles Area 
800/262-1710 213/973-7707 


AUGUST 1984 * BYTE 457 


QUICK SERVICE, FRIENDLY SUPPORT, AND 


SATISFACTION GUARANTEED 
OR YOUR MONEY BACK! 


AND WE'VE GOT A TRACK RECORD WE'RE PROUD OF TO BACK IT UP— 
EIGHT YEARS OF SERVICE TO THOUSANDS OF SATISFIED CUSTOMERS! 


10 MEGABYTE 
HARD DISK 
FOR IBM PC 


Plug-n-Run, ready to go e complete with 
controller card, data cable, and mounting 
hardware @ totally PC/XT compatible e 

faster than XT e handles 4 different operating 
systems e streamer tape back-up available 


List Your Price 


10 mbyte Internal $1795 5995.00 
10 mbyte external $2095 $1195.00 
15 mbyte Internal $1995 $1395.00 
15 mbyte external $2295 $1595.00 
26 mbyte Internal $2495 $1995.00 
26 mbyte external $2795 $2249.00 


Tape Back-up option CALL FOR BEST PRICE 


HI-RES MONITORS 


List Your Price 


AMDEK 300G $179 $119.95 
AMDEK 310A $230 $169.95 
AMDEK 300A $199 5149,95 
AMDEK COLOR | $379 $259.95 
AMDEK COLOR II $559 $419.95 
AMDEK COLOR IV $995 $499.95 
PGS MAX-12 $269 $199.95 
PGS HX-12 $699 $469.95 
PGS SR-12 $799 $649.95 
QUADCHROME $795 $499.95 
COMREX CR6800 $649 $499.95 
KEYTRONICS 
KEYBOARDS 
KEYTRONICS KEYBOARD . . $209 $149.95 
HIGH SPEED 8087 APU 
List Price $295 SALE PRICE $199.95 
STB BOARDS 
FOR IBM PC 

List Your Price 
RIO PLUS 64K $395 $329.95 
RIO PLUS 128K $495 $349.95 
RIO PLUS 256K $595 $449.95 
RIO PLUS 384K $795 $549.95 
SUPER RIO 64K $479 $329.95 
SUPER RIO 128K $519 $379.95 
SUPER RIO 256K $679 $479.95 


SOFTWARE 
FOR IBM PC 

List "Your Price 
MICROSOFT WORD $395 $249.95 
FRAMEWORK $695 $439.95 
dBASE Il $700 $429.95 
D-BASE Ill $695 $449.95 
R:BASE 4000 $495 $319.95 
SMART KEY . $89 $69.95 
MOVE-IT $125 $89.95 
MULTIPLAN $250 $169.95 
ACCOUNTING PARTNER —. $395 $249.95 
CROSSTALK $195 $129.95 
PROKEY . . 1 1 .. $75 $54.95 
MULTIMATE $495 5299.95 
SUPERCALC Ill $395 $249.95 
TRANSEND PC $189 $139.95 
MICROSOFT 
FOR IBM PC 


List Your Price 
£495 $339.95 
$799 $129.95 
$395 $279.95 
$625 $429.95 


MOUSE w/WORD 
MOUSE 

SYSTEM CARD 64K 
SYSTEM CARD 256K 


320K DISK DRIVES 


DOUBLE-SIDED, DOUBLE-DENSITY 


FOR IBM PC 
CHOICE OF 


19995 Fenn 
Shugart 


LOCAL AREA 


NETWORKS For IBM PC 


$995 $879.95 
$1995 $1689.95 
QUADNET IV $2295 $1989.95 
АЅТ-РСпеї ll — 1 . . $495 $399.95 
ORCHID TECHNOLOGY. .. $595 $499.95 


QUADNET Il 
QUADNET VI 


DISKETTES For IBM PC 


High quality double-sided, double-density 
diskettes, certified to be absolutely error free. 
Box of ten, warranleed for опа year 


Box ol 10 w/FREE plastic case _ $39 $19.95 


PLACE ORDERS TOLL FREE 


Continental USA 
(800) 421-5500 


Inside California 


(800) 262-1710 


AST FOR IBM PC 


List Your Price 


SIX PAK PLUS 64K $395 $269.95 
SIX PAK PLUS 256K $695 $489.95 
SIX PAK PLUS 384K $945 $569.95 
MEGA PLUS 64K $395 $269.95 
MEGA PLUS 256K $665 $429.95 
MEGA PLUS 512K $1095 $799.95 
МО PLUS $165 $119.95 
MP 64K $295 $199.95 
MP 128K $395 $249.95 
MP 192K $495 $299.95 
MP 256K $595 $349.95 
IBM VIDEO BOARDS 

TE OU C a | 
HERCULES COLOR $245 $198.95 
HERCULES GRAPHIC $499 $339.95 
PLANTRONICS COLOR+ . .. $549 $379.95 
QUADCOLOR | $295 $209.95 
QUADCOLOR il $275 $209.95 
AMDEK MAI $649 $349.95 
AST MONOGRAPH+ $595 $449.95 


64K RAM UPGRADE 
FOR IBM PC 


High speed RAM upgrade kit with FREE! parity 
(error detection) and one year warranty 
List Your Price 


$90 $44.95 
$780 $88.95 
$270 $133.95 
$360 $178.95 


64K KIT For IBM PC 

128K KIT For IBM PC 
192K KIT For IBM PC 
256K KIT For IBM PC 


384K KIT For IBM PC $540 $268.95 
QUADRAM 

FOR IBM PC 

QUADBOARD No RAM . . $295 $234.95 

QUADBOARD 64K $395 $275.95 

QUADBOARD 128K $495 $339.95 

QUADBOARD 256K $595 $399.95 

QUADBOARD 384K $795 $595.95 

QUADLINK $680 $449.95 
QUAD 512 PLUS 64K $325 $239.95 
QUAD 512 PLUS 256K $550 $389.95 
QUAD 512 PLUS 512K $895 $549.95 
QUAD COLOR | $295 $209.95 

QUAD COLOR Il $275 $199.95 

AST MONOGRAPH+ $595 $449.95 

QUAD VIEW $345 $259.95 


Los Angeles Area 


(213) 973-7707 


We accept cash, checks, credit cards, or purchase orders from qualified firms and institutions. 

Minimum prepaid order $15.00 California residents add 615% tax. Export customers outside the US or Canada please 
add 10% to all prices. Prices and availibility subject to change without notice. Shipping and handling charges 
via UPS Ground 50¢/Ib. UPS Air $1.00/Ib. minimum charge $3.00 Prices quoted are for pre-paid orders only 
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Circle 167 on inquiry card. 


SUPER PRICES ON PRINTERS! 


NEW! EPSON 
LQ-1500 


200 CPS & 
LETTER QUALITY! 


24 pin head, 200 CPS draft mode, 67 CPS 
letter quality mode 


LQ-1500 SAVE $200.00 
TRACTOR $89 $54.95 
SHEET FEEDER $499 $439.95 


SAVE *200°° 


EPSON 
CALL US FOR 
OUR BEST PRICE! 


EPSON RX-80 100 CPS w/tractor, graphics 
CALL FOR OUR BEST PRICE 


EPSON RX-80FT 100 CPS w/FREE! graphics 
Friction & tractor feed SAVE $150.00 


EPSON MX-80FT 80 CPS w/FREE graphics 
Friction & tractor feed SAVE $150.00 


EPSON FX-80 160 CPS w/FREE graphics 
Friction & tractor feed SAVE $50.00 


EPSON FX-100 160 CPS 15” platten 


Friction & tractor feed SAVE $150.00 
OKIDATA 
PRICES SLASHED!!! 


FREE! Plug-n-play option with purchase 
of 92, 93, or 84 


160 CPS, Correspondence Quailty 


OKI 92 Parallel $599 $419.95 
ОК! 33 Parallel $995 $649.95 
2K Serial Board $120 599.95 
IBM PC ROMS For 92 $59 $49.95 
IBM PC ROMS For 93 $59 $59.95 


Extra 82/92 83/93 Ribbons (2) — $79 $9.95 


82/92 Tractor $89 $54.95 
| 120 CPS & 200 CPS OKIDATAS 
OKI 82 720 CPS $499 $329.95 
OKI 83 720 CPS |... $775 $569.95 
OKI 84 Parallel 200 CPS —— $1395 $899.95 
OKI 84 Serial 200 CPS _ $1495 $999.95 
2K Serial Board $150 $119.95 
IBM PC ROMS For B2/83 $49 $39.95 
ІВМ PC ROMS For 84 _ $99 $89.95 


350 CPS, Near Latter Quality, 
High-Resolution Graphics 
OKI 2350 Parallel 

OKI 2350 Serial 


$2695 $1899.95 
$2775 $1999.95 


A-B PRINTER SWITCH 


Allows your computer to run either of two 
prinlers. Standard parallel switch box 

Printer Switch $149 $99.95 
Extra Cable $40 $29.95 


OPEN SATURDAYS 
10:00am—4:00pm PST 


PLACE ORDERS 
TOLL FREE! 


Circle 167 on Inquiry card. 


NEW! 80 CPS DIABLO 
DAISYWHEEL 
PRINTER! 


80 CPS, serial and parallel interfaces, 
extended character set, fully IBM 
compatibie, built-in buffer, computerized 
front panel 
FREE AUTOMATIC 
DUAL BIN SHEET FEEDER! 

DIABLO 80 CPS —— $3495 $2995.00 
CABLE Specify $70 $59.95 


4 


LETTER QUALITY 
PRINTERS ON SALE! 


List Your Price 


Diablo 630 40 CPS $2340 $1699.95 


SPECIAL SALE PRICE! 


EPSON MX-100FT 
FREE Graftrax-Plus 


With FREE! GRAFTRAX-PLUS 
100 CPS, friction and tractor feed, 15 inch 
platten, one year warranty 


List Price $749.00 _ 


SALE PRICED AT $4 3 9 95 


MICROFAZER BUFFERS 
Quadram 


Expandable to 64K (parallel model expands to 
512K) 


Tractor For 630 $250 $219.95 
Starwriter F-10 40 CPS | 51895 $999.95 
Starwriter F-10 55 CPS  . $1995 $1299.95 
Tractor For F-10 $250 $219.95 
Comrex CR-ll 5K parallel —— $599 $489.95 
Comrex СВ-11 5K serial $644 $589.95 
Tractor For CR-II $120 $99.95 
Keyboard For CR-II $199 $179.95 
Sheet Feeder For CR-l] __ $259 $199.95 
Silver Reed 500 14 CPS ____ $599 $499.95 
Tractor For 500  .  .  . . 8749 $124.95 
Silver Reed 550 78 CPS 5699 $599.95 
Tractor For 500 $159 $129.95 
Silver Reed 770 $1295 $999.95 
Tractor For 770 $159 $139.95 
Juki 6100 18 CPS $599 5499.95 
Tractor For 6100 $149 $124.95 


NEC 3550 33 CPS 


Tractor For 3550 $265 


$2250 $1699.95 


$229.95 


TOSHIBA P1351 
HIGH SPEED & 
LETTER QUALITY! 


High quality 24 pin head, 192 CPS draft mode, 
96 CPS letter quality 
P1351 

TRACTOR 

SHEET FEEDER 


$1895 $1449.95 
$195 $174.95 
$1095 $899.95 


PRINTER 
ACCESSORIES 


IBM PC STYLE CABLE 


STANDARD PARALLEL CABLE $40 $28.95 
APPLE CARD & CABLE | ... $109 $49.95 
TRS-80 MDL-3 CABLE $109 $49.95 
COLUMBIA MPC CABLE $50 $39.95 
RS-232 SERIAL CABLE $30 $24.95 


PRINTER STANDS ____ AS LOW AS $19.95 
RIBBONS AS LOW AS $4.99 


Parallel in/Paraflel oui Lit Your Price 
К $169 $139.95 
32K $225 $164.95 
128K $445 $269.95 
Serlal in/Parallel out 

8K 8199 5169.95 
32K o $260 5199.95 
Parallel in/Serial out 

8K o- . | $199 $189.95 
32K $260 $199.95 
Serial in/Serlal out 
KOT”. 9199 $169.95 
32K $260 $199.95 
Practical Peripherals 

|l cc-—- a co c -—--- o A. ИР o | 
Stand-alone Microbufters List Your Pnce 
Parallel, 32K $299 $229.95 
Parallel, 64K $349 $269.95 
Serial, 32K $299 $229.95 
Serial, 64K $349 $269.95 
64K add-on board $179 $149.00 
Microbufters for Apple li 

Parallel, 16K $259 $189.95 
Parallel, 32K $299 $229.95 
Serial, 16K $259 $189.95 
Serial, 32K $299 $229.95 
Microbuffers for Epson Printers 

Parallel, 16K $159 $129.95 
Serial, 8K $159 $129.95 


LOWEST PRICES! 
STAR MICRONICS 


GEMINI 10X 


$269.95 


Call For Prices on Gemini 15X, Deita 10 & 15, 


Radix 10 & 15, Power Type LQ 


TA DE: 
Computer Producis 


4901 West Rosecrans Ave. Hawthorne, California 90250 


AUGUST 1984 * BYTE 


459 


* 
РС 
UPGRADE 
‘ke 


ж 9 - 4164 
ж 1,000 рсѕ 


1 set for $47 


9 sets for 


* Monochrome or Color 
Composite or RGB Video 
* Light Pen & RF Mod Ports 
x Parallel Printer Port 
ж 640 x 200 


List $459 $999 


x 256K Disk Controller 
ж 1- 360K Disk Drive 
x Keyboard 


List ie: $ 1 695 


* IBM Color Card Compatible 
x With Parallel Centronics 
Printer Port 


List $399 $91 9 


The Source 
For All IBM Compatible Products 


D 
SANYO 
COMPUTER 


ж MBC555-2 


ж 2 - 360K Disk Drives 
* Bundled Software 


List $1595 $1 275 


The Source! 


* Lotus 12 
x PC Spread Sheet 


List $495 $309 


ж Symphony 


List $695 $529 _` 


Op PIR 


® We Accept MC, Visa, Wire 
Transfers, Certified Checks 

* COD's Avialible 

* All Prices Reflect a Prepaid 


Discount — 


ж 256K, 10 Meg Hard Disk 
ж 1 - 320K Drivex Keyboard 


List $4395 $3795 


EPSON 
PRINTER 
k 


* FX80 


* 160 cps 
* With Near Letter Quality 
Printing 


Ust 599439 


a Е 


PIPELINE ' 
COLOR 
CARD 


x Same as IBM 
x Color Composite Video 


, list $249 $1 89 


e Shipping Minimum 4.50 
* Purchase Orders Accepted 


9 This Ad Supersedes all Others 


Prices Subject to Change 


TEAC 


DISK DRIVE | 
‘ke 


* FOSSB 
x Slimline, 360K 


ust s299 $155 


` 
OKIDATA 
PRINTER 


* ML93A 


* cps 
ж 15" Wide Carriage 


.. List $995 $639 


ANCHOR 
MODEM 


* Mark XII 
1900 Baud 
x Hayes Compatible 


List $399 $939 | 


CALL TOLL-FREE (800) 841-0905 


For Lowest Prices & Fast Delive 


INTERFACE CARDS FOR 


IBM & COMPATIBLE PRINTERS 
COMPUTERS IBM AND COMPATIBLES 
OKIDATA 
IBM МІ 92А (160 срѕ).............. 5 405 AST RESEARCH 
PCW/64K,1 Drive ............. $1567 М9ЗА (1606р) sii... ~ 637 SixPac + 64K Par. & Ser. Software .5 959 
PCw/64K,9 Drivés ............ 1743 92 8:93 РІиѕ &Ріау............. 49 Mega + 64Kexp.to 512K Ser. Port 959 
PC XT, 256K 10 MésS3Disk......... 3795 STAR MICRONICS MegaPack 256K option for Mega.. 969 
COMPAQ Gemini 10X, 190cps ........... S 949 1/0 + Ser.& Optional Par. Game .. 149 
Compaq 128K, 1 Drive... ...... $1950 Gemini 15X, 190 ср, 15" car. .... 389 Additional Ports .............. 49 
Compaq, 256K, 2 Drive ......... 9995 QUADRAM 
ww» JUKI ЫЛА, «psc esa кай. ASA S 909 
, COLUMBIA 6100, 18cps ltr. qual. ......... 5 439 SM nes... nem apa ez 299 
1600-1, 2-Drives (360K) ......... 52495 Teeter Te]. o om Tae o 199 Quadlink.. . ." 449 
1600-4, 12MBHard Disk......... 3875 . бак зыш ге. АА йы АСЫЙ. Жыл. А 079 
MPC-XP Portable |. ............ 2395 EPSON CN... LS uo. 959 
SANYO ABEL 10 sso WA TEE... d 5 s HERCULES 
Dri EREET A eee a | 
acum aite ot TN MES 2 сансара 5... I 
MBC550-1,1-Drive, 3#0К........ 979 е artsy soso Т au 659 PLANTRONICS 
MBC 555-9, 9-Drives, 390K ea. .... 1275 LONE ОГУ РРО Ba de ай: 5 379 
Optional SerialPort ........... 89 IBM 
Optional Drive w/Software ..... 199 (va E ae ЛОАРА Cia & 57 
TAVA MONITORS Monochrome Monitor or Adaptor 229 
2-Drives, 128K, 2 Ser. 1 Par. Port, Color AMDEK FLOPPY DISK CONTROLLERS 
Graphics Card & Hi-Res. Green маупага.............. ж M5 
MORE Radares 51789 300G, 12 Sheena. ha... $ 199 on dw/Ser. Port 999 
300A, 12” Amber ............. 139 alle == ان ارد‎ 999 
310A, 19" Amber Monochrome .. 165 miri d (СТЕНДУ ab 
| Color | + Color Composite ...... 999 3 E е Йе ДЕ 
MODEMS Colorll+ RGBw/Cable......... 409 DUST COVER 
| Covers Monitor, Mainframe & 
HAYES MICRO INC. PRINCETON GRAPHICS J ی‎ apple RE) EY ems "adii 
Smart Modem 300.4, ... +» a 800 СЕНЕ cu. a Ses S 469 MORE ACCESSORIES 
smart Modem 12004........... 489 PISS AXIS ssa 8... 189 Koala Graphics Tablet...,,.....5 85 
1900BforPC .... eese 399 oat T (uoo PI 640 8087 Co-Processor ............ 179 
ANCHOR KralJoysUüeK ................ 39 
Mark VII 300 Baud . .|........... 5 89 ` Раг. Printer Cable ............. 89 
Mark XII 1200 Baud ...,........ 239 USI 
PROMETHEUS IBM COMPATIBLE wot) TE HEN POPE d S 999 
ProCom1200 .....}.......... $ 349 DISK DRIVES PC 
RIXON . TANDON Cee COP. ae $ 189 
PC212A4, 1200 Baud Stand Alone. .$ 399 TM-55-2, Vo Height (360K) woo. S 195 
U.S. ROBTICS ТМ-700-9 (360К)............... $ 179 
Password, 1200 Ваша, .,,...... > 319 
ТЕАС а 
FD55B, Ve Height (360K) ......... > 153 
ala MATSUSHITA The Source! 
PIPELINE Same as Panasonic, Ye Ht. 360K ...$ 145 a 
Dbl./Dbl. Reinforced Hub 1 year | 
warranty ....... s.s. [эв Oph ән 5 18 CDC 
Flip File Holds 70 (smk. plexiglass) . 16 vo rideo ООО РЕ CCP S 199 


ORDER DESK: 
213) 970-0177 
800) 841-0905 
OUTSIDE CALIFORNIA) 


Circle 249 on inquiry card. 


MAIL ORDER: = 


1142 Manhattan Avenue, CP21 CUSTOMER SERVICE: 
Manhattan Beach, CA 90266 (213) 970-0177 


Mon.-Fri. 8:00 a.m. to 6:00 p.m. 
Saturday 9:00 a.m. to 1:00 p.m. 


741500 74800 
14800 31 748103 1.90 
Де ын Hn 74802 34 748168 3.90 
14L$02 7418175 74803 04 748169 3.90 
"Lis "and 74804 34 4 M 
COMPUTER 741804 7418180 um co ИЮН » 
PRODUCTS, 741306 7418180 74800 — 3 745182 280 
741308 7413191 | 
Inc. eH PAUL 74810 34 745188 1.00 
ORDER TOLL FREE 741310 7418103 m. m M Y 
741311 7415184 
HM Aleta 74820 34 748106 1.44 
0 0 741813 7418198 74822 34 748196 1.44 
"td ИТЕ 74830 34 748107 1.44 
Thi NM 74832 39 748201 6.90 
5 38 - B 80 0 еуі eri 74837 87 748226 Т 
741821 1418241 74838 84 7458240 2.1! 
“ya itin 74840 34 748241 215 
141826 7418243 74851 34 4 2.13 
(CALIFORNIA RESIDENTS) 741827 7413244 74864 39 748251 9i 
741828 1119945 74885 39 745253 IT 
(8 0 0 | 741830 7415247 74874 49 745257 [T 
741832 141248 74$85 — 194 745258 [T 
R 48 > 0 0 1 8 Ае Иг. 74886 A9 748260 ЛЕ 
7482129 40 745274 10.90 
741537 7418251 
741338 АРА 748113 49 745275 19.91 
141340 qe 748114 54 745280 1.90 
| 74184? 7415258 745124 270 1745287 KT 
УШИ MasterCard etr Hm 748132 120 748288 1.88 
741948 7413780 748132 44 745289 AT 
741849 Pes 7481344 40 745301 B.90 
STATIC RAMS 741851 7413272 748138 И n ўт 
141554 7418275 8 84 745374 2.40 
258 1 4 (50m) 74L855 7418279 148139 4 748381 1.90 
74L$83 1415280 148140 64 748387 1.90 
741873 1415283 748151 04 748412 2.93 
741874 7415290 745153 04 745471 4.90 
741875 7418203 745157 94 749472 4.90 
741816 mm 745158 94 748474 4.90 
141518 7415208 748161 1.90 745482 15.20 
E EE - 
i 
Lo HH Pm UH M 8035 ...... 580 BOBS ...... 88.05 
4095 x 1 (450m 8039 ...... 590 8155 ...... 6.90 
НЕЕ Mun M nih to ME OR 
nn 741593 741334 "^ir S158 -ee 60 
10108 141885 1415255 B085 ggg O <... 28.85 
741508 7415386 8085A-2 ... 10.95 5185-2..... 3895 
7415107 1415367 8086 ...... 2895 8741 ...... 38.05 
ed ee BOB? ..... 199.00 — 874B ...... 49.96 
8088 ...... i - 
"- 1418113 1418314 8200 Age o 
23132 7415114 7413377 8202 23.08 
HME204P-15 81 | 6 7418122 7418378 8203 ..... 38.95 2.5 MHZ 
HMBESALP-15 8102 x 5 (160 4895 7413123 7418379 8205 ...... 3.45 
IBO-CPU ...... $31 
UP = Law Power 0н = Qua 7418124 1415386 8212 age mee ae 
7415125 7418386 8216 77170 IOANN ..... ЫЙ 
DYNAMIC RAMS 7413128 7418390 8224 ......2.20  180-9MA ..... 1191 
7418132 7415393 8226 ...... 1.75 580-046 TE a 
4000 x 1 (2500 1415133 7418395 225 "son DH ..... И 
MM aa | 1418136 7413300 8237-5 ... 20.05  IMAMA..... NA 
7415137 7418424 8238 ...... 4.45 ШШ... Г 
н 7413447 8250 ..... 16.95 4.0 MHZ 
1418400 8251 ...... 4.45 
TEM x | (н) (i 7418145 1413824 8253 2... 8.90 DO i 4 
85538 1 1 (250m 7418147 7413040 255 ...... 4.45 1040МТ..... 091 
Т 7415146 7413845 8285-5 ....5.20 иш .... IIJ 
66635 x 1 (15 oon g DDAF ...... AE 
i 7418151 74158668 8502À ....... 6.00 Fe gr гас 2804-100 .... 191 
БУ = Single G Yell Supply 7415153 7415580 85221 9.90 259 .....:6,85 АНШИ... 2 
7418154 7418870 кат 8259-5 .... 7.45  ZBOA-310/2 .... 121 
EPROMS 14151585 7415674 85324 ,.,.., 10,95 8271 ..... 75.00 280А-8Ю/0.... 121 
256 x 8 LH 7418158 1418882 65454 ,..... 28.95 8275 ME 28.95 6.0 MHZ 
1024 x 8 (45 14L$157 1415883 8279 ...... 8.90 
1024 GB51A ,..... 1095 — 6880 .. 8279-5 ..., 9.00 LEBEN ..,... M 
1418158 7413684 8282 „бї MHT... 129 
7418160 141$685 E т en 
1415181 141$688 - 8284 ..... 14.95 AUEDAMT .... WM 
7418162 1418689 "Tn MEM  тиш...... пит П. ...,.. à 
7418183 7415783 23.05 8288 .... 24.00 EN 
7418164 811896 1.45 8289 ..... 48.95 WR ....... 331 
7415165 811598 145 | 8292 ..... 16.95 MEN i... - 
| 1418168 811807 1.45 INTERFACE CHIPS 
15188 810898 1.45 
7415169 26182521 275 8, [of 154 8098 .....,. д 
e. 184 0М8131,..., 29 
74181 70 25152660 4.20 85845 ЗАКИ 18.95 8T95 eee ee * A8 DPB83U4 э? 22 
| ^ua 796 ....... Bd 088835 ..... 14 
Бе = Single Б eit Seppty | ENT. ....... Ba 050836 ...., 39 


` DISC CONTROLLERS 


Titi ....M95 INN ...... 84.95 
HA ...... 23.95 6843 ...... 33.05 
1783 ...... 2585 6272 ...... 38.95 
1185 ....., 48.95 — UPD765 .... 38.95 
1707 ...... 4895  MB8B76.... 28.95 
21791 ..,,.. 1995 MB8877 .... 32.05 
2793 ...... 1995 1691 ...... 18.85 
2795 ....,. 8405 2143 ...... 17.95 
CRYSTALS 
1.0000 MHz..., 3.59 8.0000 MHz... 2.69 
1.8432 Wiz.... 3.59 10.0000 MHz... 2.60 
2.0000 Miz.... 288 10.7286 Mhz... 2.69 
20972 Miz.... 2.5 12.0000 MHz... 2.69 
2.4576 Miz....2.69 143182 MHz... 2.59 
0.2768 MHz.... 260 150000 MHz... 2.69 
3.5795 MHz....269 180000 MHz... 260 
40000 MHz....259 174300 MHz... 2.69 
4.1943 M2 ....2.59 [8.0000 MHz i 2 60 
4.0180 NNz....259 — 154320 MHz... 259 
5.0000 MHz.... 2.69 19.5803 MHz ауа ? 69 
5.0583 MHz..,. 2.50 i daii 
20.0000 Mz... 2.69 
5.1850 MHz .... 2.88 
61143 MHz ҮТ 52.0000 MHz... 2.09 
6.0000 МИ: + 1 260 36.0000 MHz... 2.69 
8.1440 Ni... 250 48.0000 MHz... 2.59 


289 40.4950 Miz... 2.09 


8,5536 Miz,...2.59 498000 MHz... 2.60 
92.768 KHz. .... 1.89 


CRYSTAL CLOCK OSCILLATORS 


PART NO. FREQUENCY PRICE 
1.000 1.0000 MHz 9.95 
1.843 1.8432 MHz 9.95 
2.000 2.0000 МН2 9.95 
4.000 4.0000 MHz 9.95 
8.000 B.0000 MHz 9.95 

10.000 10.0000 MHz 9.95 

18.000 16.0000 MHz 9.95 

18.432 18.4320 MHz 5.95 

18.880 19.8608 MHz 9.95 

20.000 20.0000 MHz 0.85 

32.000 32.0000 MHz 9.95 

VOLTAGE REGULATORS 

T808T...... 1908T........ 84 

TAMOEC 94 — T90BT.. 84 

T808T........ 14 FQVRT. 84 

ШЙ. tates " 79157... 84 

ocn dA TOMT........ 4 

TREAT, ....... 74 net + 

1908K.,..,.. 1 
TROSK. ...... 134 
7912K....... 1.44 

7612K. .. 194 

7815K 1 7015К....... 1.44 

7824K. yu 1.94 Т024К...... . 1.44 
8L) E. 79L05........ 78 

S... 6&8  9Ll2........ 18 

18115........ 58 — 79L15........ 18 

TOHOBK ..... 990 — LN323K ..... 4.90 

IBHI2K ..... 9.00 UAT8840.,... 1.80 


C,T=TO-220 K=TO-3 
L-TO-82 


DIP SWITCHES 


4 POSITION .................. .84 
5 POSITION .................. .89 
B POSITION .................. .B9 


T POSITION .................. .94 
3 POSITION Фапзайћнтиивриароч т Lj 94 
IC SOCKETS 
(1 to 89) 

B pin ST ,.... 12 G pa WW .... БВ 
4 ph $T,.... 14 14 pn WW .... 66 
B pa ST ,.... 1B — 1B pia WW .... 68 
$523T..... 198 IB gia WW ..., 08 
Ори ST..... 28 20 pe WW... 1.04 
2 pln 3T ..... 20 22 gla WW... 134 
Apu 3T..... 29 24 pln WW... 144 


vey 28 ph WW ees 1.64 
Û pin 3T..... 48 40 pir WW... 1.04 


IT = Soldertall WW = Wirewrap 


ZIF SOCKETS 


A ee 5.90 
4 pin F A | ОМИР ""nenauu ""hEBe* 7.90 
8 ріп ZIF........... типп 8.90 


IF = TEXTOOL [Zero insertion Force) 


1984 


— THE 10 MASTER — 


Your ticket to fast and 
easy IC selections 


$ 89.^ 


S 


IBM Expansion KIT 
Upgrade Chips 
4164 200ns 9 @ 5.45 ea. 


micromax 


VIEWMAX-BO 140% 


e 80 Column card for Apple 11+ 
e Video Soft Switch 

e inverse Video 

e 2 Year Warranty 


VIEWMAX-80e 120% 


e 80 Column card for Apple ПЕ 
e 64K RAM expandable to 128K 


64K RAM Upgrade 43.9 


QUV-T8/1 
EPROM Eraser 


QUV-T8/1 Economy Model: 


Low cost EPROM eraser in plastic en- 
closure. The UV element is in the lid 
and you place the EPROMS in the bot- 
tom half. No timer or switch option. 


€ Erases up te 8 EPROMS la 15 - 20 miautes. 

è 12,000 uWatts at 1" distance. 

9 90-Day Warranty 49 95 
в 


The FLIP SORT" 


ThenewFlip Sort" has all the fine 
qualities of the original with some 
added benefits: a new design 
and 5096 greater capacity. Holds 
75 diskettes and the price is now 


lower than ever— $1 6.95 


| 88/00 ... 16.90 


ATHANA BULK 514” 


DISKETTES 
(NO LABEL) 
$8/0D ...10/14.90 
D$/00 ... 22.90 100 ор — CALL 


APPLE ACCESSORIES 


80 Column Apple 11+ ... 149.95 
80 Column Apple IIE ... 129.95 
280 Apple Н+ 

280 Apple HE ........... 


88/80.... 15.90 


| 16K Card ........ — 


Cooling Fan.......... — 


| Power Supply ........ — 


Joystick ............... - 
RF Modulator 
Disk Drive ............. 


| Controller Card 


APPLE COMPATIBLE 
DISK DRIVE 


` 199.» 


e Shugart mechanism, made in U.S.A. 
е Directly replaces Apple Disk 11 


® Fully compatible with Apple Controller 
or other Apple compatible controllers. 


& One Year Warranty 


CONTROLLER CARD... 59.95 


COOLING FAN 


| APPLE COMPATIBLE 


POWER SUPPLY 


е Powers Apple type systems 


e +5V @ БА +12V @ ЗА 
—5V @ .5A —12V © .5A 


e Includes instructions 


The Flip Sort PLUS" 


The new Flip Sort PLUS" adds 
new dimensions to storage. Its 
smoked acrylic elegance holds 
over 100 diskettes with all the 
features you expect from the Flip 


Sort Family — $24.95 


-— 


dimi T 


APPLE COMPATIBLE 
JOYSTICK 


16K RAM Card - Apple Il+ 


e 2-Year Warranty 


E) - E 1 Я 
ЯТТ 


Assembied & Tested .... 39.95 
For the APPLE HOBBIEST 
DoKay KITS: 


16K RAM card........ 24.95 
80 Column Card 1+... 89.95 
Z80 Card............. 69.95 
Printer Card .......... 24.95 
BO Column Card ПЕ ...89.95 


KEYBOARD (99/4) 
48 keys 4 Xx 10" 6.95 


Reg. Power Supply 
Model 4A/PS (99/4) 
3 DC Outputs: 


12V G .4A, +5V @1.1A 
—5V @ .2A Highly Flitered 


TERMS: 

For shipping and handling, include 
$2.50 for UPS ground or $3.50 for 
UPS Blue (air). For each additional 
air pound, add $1 for UPS Blue 
shipping and handling. California 


. residents must include 6% sales 


tax; Bay area and LA residents in- 
clude 67% sales tax. Prices are 
subject to change without notice. 
We are not responsible for typo- 
graphical errors. We reserve the 
right to limit quantities and to sub- 
stitute manufacturers. All merchan- 
dise subject to prior sale. 


CALL for VOLUME Quotes 


HOURS: Mon. - Fri. 7:30 to 5:00 
Saturdays 10:00 to 3:00 


VISIT OUR RETAIL STORE 


2100 De La Cruz Blvd. 
santa Clara, CA 95050 
(408) 988-0697 


ALL MERCHANDISE 18 
100% GUARANTEED 


Telex: 756440 


DoKa 


California чы ta 
7 17700 Figueroa Street e Carson, Aeneid 90248 
JWOUT 


purchased from 
Ca liforn ia Dig ital. — " " California Digital has recently participated im- ' 


the purchase of several thousand Siemens 
FOD 100-6 floppy disk divas, Theso unils are alectronscaty and 


Ы i - similar to that of the Sh Shugart 801R. All uruts аге new and shipped in = 
5%, m Ф saaled boxes. Manual power connectors supplied free upon request. Your 
frt: choice 115 Voll. BD Hz. or 230 Volt. 50042. 
NOTE! European dem, we have 2 larpe quanüty of 220 volt 50 HE unita whrehouséd v 


Fransson Germany — o —-— geet meme aren 
FIVE INCH — SIDED DOUBLE DENSITY California Digital has purchased over one thousand factory new in Frankford reduang mpor duty and trash cn 


Mitsubishi M4853 514" disk drives from the Eagle Computer $ 
Li avec UN рин Company. The drives are half height double sided 96 track per DOUBLE 
CAL DIGITAL gem 48.95 [1 7.5014 6.5Û | inch. The M4853 inlerlaces the same as the Shugart SA465. , SIDED 


We ar г A tity of R 
e are currently offering these drives at only $179.00. This is far Lenta Girl ina ait och e large q ol вй. хо 


ы below distributor cost. Offer is subject to remaining inventory on Eight inch double sided disk drives. Remax ts tha only double sided 
SCOTCH H^ abra o 24.95 22.75|21.75 hand al lime ol order. MIT-4853 one thal has an double gimbal mounted head assembly tat guaranties سا‎ 
head tracking This drea is mechanically sol always 


VERBATIM RESIS 24.95 22.75 21 „75 known lor produci Suo valen ہا‎ deni nai The femen 


рли M E 5 © RY company iS а Subs! == = Ex-cell-o Corporation, a Fortune $00 Company 
MEMOREX ius 24.95 /21.7517.75 Five Inch Single Sided Drives 


MAXELL MXL Mir 24.95|22.75|21.25 q ام ا‎ | height 8 LE 119 
| DYS-1 : 79 175 
DYSAN ortine 35.00/33.00|30. i| SHUGART SA200 %4 Height 159 149 139 
FIVE INCH DOUBLE SIDED DOUBLE DENSITY i TANDON TM100-1 full height 169 165 179 


AL DIGITALES! 24.95|22.75|20.50 | 
==. : ا‎ <2 - P^ os н me rcs EPROM | 16k STATIC |. . || Teac ee a Er we ۽‎ 135 129 
MMN-745/10 a a a 
иш: 6 95 4 "3 ‘4 CONTROL DATA 9409 IBM/PC 229 219 
VERBATIM FER: 37.95|35.95|32.75 hon m: ы ыў |. CONTROL DATA 9428 hall ht. — 29 219 
мих 3491 ns. "; s ART SA455 Half Height 259 249 
axe Mae [4164 DEMME 1БОп || нома 2 
MAXELL #8680210 37,95|35.95|33.75 all Ht. S6TP| 289 279 
e 4164 MEMORY 150ns TANDON 100-2 full height 197 193 
MAXELL / 96 $i _ 45.00 43.00 41.25 | | TANDON 101-4 96ТРІ 80 Track 369 355 


8215720 MITSUBISHI 4851 Half Height 259 249 

visam pre sein w—— MITSUBISHI 4853 ¥ Ht. 96TPI 179 175 
ОҮЅАМ /96 ñi 49.95147.95 145.75 @ MITSUBISHI 4854 12 Hi., 8" elec. 465 449 
EIGHT INCH SINGLE SIDED SINGLE DENSITY QUME 142 Half Height 239 223 


SCOTCH www 28.50 27.50 23.80 .— DYNAMIC MEMORY | а 
MEMOREX wxw 27.75 26.60 22.25 | лке кюте 1 " QUITE NM пин 


VERBATIM ve» 31.50 29.50 25.60| eris cuties ME NE: One Two 
DYSAN mamn 35.75 32.75 29.75| mt Tr ai ra =< 


EIGHT INCH SINGLE SIDED DOUBLE DENSITY | кести e ав а TANDON 848E-1 Half Height 369 359 


SCOTCH mmo 33.95 31.75 29.15 ed Ke : m Эз Eight Inch Double Sided Drives 


к Ж © HEE Mur & 
VERBATIM еван 35.25 33.28 28.75 STATIC MEMORY TANDON 848E-2HalfHeight 459 


DYSAN wesa 40.75 38.75 32.25 toa aon. Сы 210240 sous REMEX RFD-4000 219 


MAXELL wm 45.50 39.75 35.15| : ICM 4300 is C MITSUBISHI M2894-63 447 
5057 оола аат 64:313730 280 MITSUBISHI M2896-53 Half Ht. 459 


EIGHT INCH DOUBLE SIDED DOUBLE DENSITY 6116 LM ICM-EB 16200 


SCOTCH mumo 45.95 43.25 37.50 | “ТШны Шш 18 ____ Three Inch Disk Drives 
MEMOREX maw 37.95 36.75 31.50 SHUGART 5А300 with diskette 229 


REPE MORD CREME ТН Five Inch Winchester Hard Disk Drives 
DYSAN mum 54.65 49.75 40.50 

MAXELL Moo ede | | FUJITSU M2235AS 27 M/Bytes 999 959 889 
` MODEMS re - RODINE R0-208 53 M/Byle 1589 1493 1427 


"mn MAXTOR XT1055 65 M/Byte 1995 1965 1939 
^" S-100 Gold SHUGART 712 13 M/Byte, Yz Ht 795 765 725 
GOLD S-100 EDGE CARO CONNECTORS | "0^ TYPE TANDON 503 19 M/Byta 795 775 755 


calblog each 10-99 109» 
таљ $4250 CNEIMS 295 250 219 
бийк that CNE-H100 4197 3585 347 
Le VE Ды. CHE: = 3 d 314 
Алан 140 9л СМЕР 450 419 
186" CENTER EDGE CARO CONNECTORS 
п спон оо _ Y 22/44 E 47 СМЕЕ 250 21$ 
Meo ir Ане рр Тар А а 2 : 660 € 
pauco Mycol Labs Companion communrahons вори 
$55.00 kana 


Signalman Mark 12, 1200 baud, Hayes compabble. 
Я nalman Mark 1. direct connect with terminal саме. 
CTS 212AH 1200 baud, auto dial, Hayes compatible. 
pm Smart Modem 1200 baud. auto answer, auto dral 
yes 1200B for usa ied wih the IBM/PC, 1200 baud. 
Fes Smarmodenm. 300 baud only, auto answer, auto dial 
ayes Micrmodem il, 103 Apple direct connect 
Universal Data 103LP, ine power, answer А originate 
Universal Data 212LP, full 1200 baud duplex, line power 
Novation 'J' Cal. direct connect, auto answer 


Telex 753607 Shipping: First five pounds $3.00, each additional pound $.50. TOLL FREE ORDER LINE 
Foreign orders: 10% shipping, excess will be refunded. BO a Р ] | 
—— = California residents add 612% sales tax, ê COD a discouraged. ( 0) 42 1 -504 1 
Open accounts extended to state supported educational institu- 


ne companies with a eid i y & icr pipe rating. TECHNICAL & CALIFO RNIA 
etail location: 17700 Figueroa Street, Carson CA, 90248. (21 3) 24 7 0500 
M ЕЗ 


8 
* 
i 
n 
it 
8s 
gg 


ЦА дь за Ка -а EN 


Upon request, all drives are supplied 
with power connectors and manual 


ENCLOSURES 


E سات‎ mg qe manufactures an &sorirneni сі stock and uy: dish drive 
volume i5 pstilied | we a Cus tom design an aenciosura for 
s quicum The їое stock dioa enis ad Wwe available 
Ail inctude pawor supplies the 87 ML ага supped wih exhaustians. 


Hof mast wo 4" ta | oie oe ag 
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Р ‹ 
BIEBER + ФЕЙ BSE RRRRRERR ES 
MU ھی ج‎ id = АЛ =* س‎ Ы) M RPM 
BcRUSSEUROSES 
de = mb = = hy me ot wo 
SIRE JRRERENE 


awe ое ae 


Harceare 2/99 СНО-2н5 
/ PM ene 
57-0060 35 
IEEEA8A. Lo ENG Pap 
VISK DRIVE POWER C 


Ф = ہی ہی یم‎ A b 
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103-173-1-1-3- ES 
ga it 


T. drives. ا ا‎ ves $239. 
erica) mount two lull height 5^ \/агїксаї mount two Full higi Bla’ 
disk chives. $299 00 disk drives $139.00 


2888888888 
955253328358 
GANDIA 
SSRESSRSALZER 
4а Ot 


"ТТТ 
YVWEWSZS 

E 

$3229 BS д 


Db ae m zi 
32885 
-< 


California Digital 


17700 Figueroa Street e Carson, California 90248 — 


EAGLE *89 


In conjunction with the California Digital has agreed to assist 
in the liquidation of approximately 1000 Eagle ПЕ/2 Computers. 

These units features a 12" non-glare green phosphor CRT, typewriter style 
keyboard with separate numeric cluster. This unit provides two 5 1/4" drives 
for a combined storage capacity of 780 K/Byte. The Eagle Il contains a 4Mhz 
Z-80A, DMA disk interface, two RS-232C serial ports, Centronics style printer 
interface, along with an auxillary parallel port. 

Software included consists of ULTRACALC electronic spread sheet, SPELL- 
BINDER word processor, CBASIC2, CP/M 2.2, and an exclusive Eagle menu 
driven utility package. 

These units are all "factory new" and are being offered far below their su 
gested price of $1995. This is your opportunity to purchase a complete CP/M 


system for only $895. EAG-2E2 
ат 179 


ores "189 COLOR 259 слата 
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Advanced Logic Systems 


The Come» Comscriber | is the ideal solution (о make 
short work of translating financial and other numeric data 
nto a graphic presentation. Complete wilh menu driven 
software lor use with either IBM: PC or Apple If, Along with 
Ius are included mulucolor plotter pens, demonsiration 
sollware and interlace: cable. 

The Comscriber | was orginally paced to sell at $795. This 
15 your opportunity Io purchase a high value graphic plotter 
aloniy 5189. '8M;/PC COM-CIPC: Apple COM-C1A2 


PRINTERS 


MATRIX PRINTERS 


10% 120 chat! soc. STA-G10K 
18M, 100 char /sec 15 naper 

Detia tO, 150 Char’sec 

BOF T inchen В мас 


Califorrua Digital has just purchased from Digital Re- 

search over eight hundred of the Advanced Logic Systems 

CPIM 3.0 cards This unique produci offers performance 

upto 300°. faster than existing Apple CP/M cards 

Featuring a 6 MHz. 2808 micro-processor. 64K/Byte ol on 

board memory, with CP/M 3.0 along with GSX 80 graphics and CBasic. The ALS 
card supports larger programs with enhanced CP/M editing leatures 
Manufacturers suggested price on the CP/M board is 5499. while supplies last 
Самога Digital is offering this card at only $179. ALS-Z80 


5:100 BOARDS 


16 BIT MICROPROCESSORS 


Шут Саз CPU 8068.78). & controle. QCT-88780 
оста BOBS OE ° maitocomp the — GET-3687 


Tha NEC JC-1401D ва 13 medium; high resolution AGB monitor 
surtable for use with Ihe Sanyo MBC-550/555 or the IBM/PC. The 
monitor teaturos a resolution of 400 dots by 240 nes Colors available 
ue Red, Green, Blue, Yellow, Cyan Magenta, Black and Wivte 
These monitors are currently being used in applications far more 
сга} than microcomputers 
The NEC monitor carnes the Lition-Monroe Label and was ongnalty 
scheduled for use in thew Office of tho Future equipment А change 
in Monroe's marketing sirategy has made these units excess inven- 
tory whch were sold to Caivfornia Digita! We are offering mese prime 

“new RGB monitors at а fracbon of that onginal cost Sanyo сот: 
patible NEC-1401/S. BWP’ Computer compasble NEC-1401 PC 

ocho cual processor AES. BS 6216 081-4554 
SINGLE BOARD COMPUTERS 
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STATIC MEMORY BOARDS 
{инеш Aan 18 GLK. 14 bu dr barn pl 
бош Aan 17 64k 8 ри 74 маде) GAT. 
аи А 128K ext ff 16 rinas Gar Ral 

шеп Сетей ті 8716 тли r bans KMAR IS 
poma ایس‎ bA only €CS.2116 


сию D NAMIC ME MEMORY EXT ME 
шык 2066 ың pM 


INTERFACE BOARDS 
Goedout Inlertaces | 2 serul pads > 
Godbout ичеге |) 1 Era ры | porns GBT. M 
Goxtooul interiacetc (li with 5 seal pads  GBT-TY5A 
роии I — ` 
Godhut Intertecer IN 3 eral 
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mask 765 !ogpy SAK | TEL SAE 535 
BMC 12 Тее EDC-T tangit bard ro memory ТЕС -А0СТ 675 
Amaea 3006 12 green m el 3006 


Arnone SOA эте tereso 300A 8 BIT MICROPROCESSORS 
31 GRT-ZB0 


ың 
ВМС 12А gromm phosphor 15 МНЕ сорты veo Tern 


28 BRSSE 
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paper, geaprics 
ү: ma کہ ا‎ o ена Десе 


ИШИ 


NEC 61291 géon pr pnosphor 18 [UT соте 

green z vithec 

NEC 101260 commercii grade compost 

Molorota 23 opimo trame Cc white compost OBO 

Moka 12 open kare requees tors sync. and power 

Conrac 9 open trame requues hor sync & 12v supply 
COLOR 


FLOPPY DISK CONTROLLERS 
1 Goudie 
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Poel erus 
Morroa Designs Mulibowd J 52Р 
SPECIAL FUNCTION BOARD 


ns 100 M«gromodem 300 hunt 
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, 8882288888 


NEC JC ta01D Mecum. High 13 RGB 

BMC AUG19 IU Саи compos! voc mt Kourxt 

БАС 0191M RGR берса for ose with Inm (ДА Computer 
NEC JC12030M. АСА cosy mondor 


КЕРБЕ L] 
яза 


exa RMOD 


Starwnter F IÙ рагаймы, 40 char pac: 
Comes CE! word proce ung prier. pari er 
(Carne ix C RO. Sk Раве, proporbonal sworn. par 1 


MEC JC120! coor compost 

Zeruh ZVM135 ROB В composi suo tor (BY PC 
Andres Соу | 13. composé vesc 

+ 13 ROB he resolubce 


TERMINALS 


freedom A. s ial ppan: de a crabe my Dos | 
Скити) 102 presen phospnor herrera! 
sua! O Green screen 
Ampe alge V25 green ierte 
Amper Dhaleuge 175 aver Screen. Wo page Tunc keys 
Wyse 50 174 green phospnoe 
Yee 100 "cw f жеп вр” гел pla erie 
duse 300 Exi cor appii sper screen 
Zen рыпты VTS compaia certo ote birra 
Тен 310 Ftus hioc mode 
Tiny ag 325 Пешим матри DR riot cni uns 
Tele SAO gratis Тыш sob) ышып zu tune 
"onus STU ja green *32r0«4mne European 


Telex 753607 


шыл 93 ASCH посе Had جک‎ 
ч года 
Monty 549  MIC-G3GD Sita 
N Dene Mi Dynamics sinet yer pare S10 


abs my coia keypa HIK-58 524 05 Miata 1$ ry 
95 нак 15 15 Bom tx ory Ses 95 HR 5815 


каб с A9 кеу evghi t тра Hatenth cocked boacrcogpaecn hind garî key board 
REMOVED kam punch cand алта $1435. CIT кошу ASD encod evades 


Shipping: First five pounds $3.00, each additional pound 5.50. 
Foreign orders: 10% shipping, excess will be refunded. 
California residents add 612% sales tax. ê COD's discouraged. 
Open accounts extended to state supported educational institu- 
lions and companies wilh a strong "Dun & Bradstreet” rating. 
Retail location: 17700 Figueroa Street, Carson CA. 90248. 


CPM OPERATING SYSTEM 


Recap Reagan o M36 В gen pac Cono 243 00 
бодол СРМ 2 7 hor Oh 1 Е Gat 159 


Merca Derg соган ine MOS SA 
Western Dipta! hice YIO- 1001 cnet 5 100 win bo} 
EPROM BOARDS 


Inner Access EPROM Bd ams 27128 IAC P100 
Cupar Vesesreh PROS XA UGA F22 


Godbout System suppart posed. 9511 тәй GRT-59511 
Cx буут Achaei 1? b А сте DSC-AOMT2 
Dua System 12 bt гезоһлеп 22 ch. AD ПС AM 12 
Мичу Opto-(tetalor contrats Ech Mut -IKKBID 
Мине aende board wrth doc & probe MuL-104 

1O Technolog, ent wrap protebype DT — 43 
Artec Electrorucs aire агёр prohstrype AAT 25 00 
Апас Elécrtonze етн apos soker ААТ EPIOG 25 00 


MAINFRAMES & MOTHER lagi 
Echpse Date Иал: 2? sid 

(иси Enckssune 2 20 sis. 

CaMarms Computer 2200. 12 sca 
Cantona Dgal 18 iol Pater boast 

Godbout 12 sii mothe bound aseTi сат. N17 
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S822:222R 


IB M SCARDS 


OURAN 512 BAK matory & ger Qu 512.8% 
ا‎ ad QuD)-5127512 
Ouadboard 54 Er. ERI 


perit K Кл toon 00-42% 
К RSZ саси AST AREGO 


I ЕАК са ser ^ па 
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Айы ceived bare. > 
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gra 192k memory rard STB-1132 
[04] Princet Уйа STEW 
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mers FUN 
Monte а эр port. dica ° MBEOGTI 
Ve Mawese Rem RIK VSA-MSTE 


TOLL FREE ORDER LINE 


(800) 421-5041 
TECHNICAL & CALIFORNIA 


(213) 217-0500 


IBM PC MULTICARD™ 


“MULTICARD” multifunction card for the IBM PC 
& XT expandable to 256K. Thousands of this] 7; 
popular card have already been shipped by АСР. | sronenaunn САР. Бө m] ur 


e 64-256K e Disk Emulator Software | CONTINENTAL IGL AH, AP, Pay)... oe. 8900 


ә Parallel Port e Printer Spooler Software 
е Serial Port e Clock/Calendar 


е 1 Year Warranty e Clock Software 


"229" „вак *229" 
9-100 64K -cms RAMCARD 


Unbelievable 
Price! 


3:249" 


Assembled and Tested 


© ACP has sold over 1000 of these IEEE compatible, 
low-priced, high-reliability 64K Static RAM Cards.| еее), 


e Single 5-Volt operation. SIERRA ON-LINE 


SIEMEN’S SALE 


You can now purchase Shugart 
compatible 8” Disk Drivea below your 

existing factory direct pricing! 
These Prices aro the lowest ever published. | Veiconp visicale 33 
*Siemen's DSDD FDD200-8.. $199.00| “сас Enhanced 

| Also, with purchase of Disk Drives 
you can buy the Vista V-1000 Dual Case | BRODERBUNO Choplifter 

with Power Supply and Cable Drol or Loderunner 


LIGHTNING Masi 
MICROPRO Wordstar 


Ee” Disk Drives - for only $375.00... . Regular Price $495.00] А2200 ma 
51 39% Обо Landed! Factory Warranty 90 Days! BUDGECC Raster Blaster 


Shipped Immediately trom Stock! "ОЕМ Quanbties| Pinball Conshction 5ё1................ 


COUNTERPOINT SOFTWARE 


DOT MATRIX PRINTER 


COEX 80-FT 


wf 9х7 Dot Matrix, ВО CPS, Bi-Directional EINSTEIN Memory Traing 


Printing ELECT. ARTS Music Constiucbon .. ........ 


2K Bullered Memory HARCOURT Computer SAT 


w^ 80, 96, 132 Columns, Graphics and 
Block Printing 


Selectable Char Pitch, Line Spacing 


and Feed | 51 69" 
COEX Interface Card to Apple. ...,.... $49.95 


APPLE II" COMPATIBLE 


Thi n APPLE COMPATIBLE 
DISK DRIVES 


Line GUMANA SW 90... olden 
Drive ina 


$1 gg 


Doadüna 
KOALA Метев [8 ахаа) 
LEARNING COMPANY 


SUPER 5 Alps A40 Thinalino 
TEAC T40 Thuneline 


TANDON 100-2 

PC Compatible • Double Sided 
$ 00 

В 25 $199 


C TM100-1.......$169.00 


TOSHIBA au 


РС Compatible - Double Sided 


ie 
PENOUIN COS System 
PHOENIX Zoom Graphix 
QUTHWEST Marin 


TOLL FREE 
$479.00 SHUGART BOIR 
00 UME Datstrack 8 
699.00 СОС 1000 DS (320K) ...,.... 
239.00 SEAGATE 51506 (EMB Win.)... 


466 BYTE * AUGUST 1984 


вура 
LIVING VIDEOTEXT Think Tank. ..... 


TR-00 
SYSTEMS PLUS Acci Plus (GL, AP, AA} Sot pa 


HOME & EOUCATION 


Easy Games Ки Young Children. . 


ee 


` їр We еб Deor 


APPLE™ COMPATIBLE 


DISK 
CONTROLLER 


49* 
Only 
TLIO 
includes: Ариза llo w/G4K, Disk И wiControlher 
Professional 


Apple Compatible М "T 
Printer Interface s49% кезш 


wiAppis to Epson Cable 
Apple 11е Compatible 


aim 199" 


APPLE COOLING FAN 


Отг 
EASTSIDE Widcard (11 + w64) 
Wikicand 2 (Ila) 
Wildcard Plus m in 10 sec] 
FINGERPRINT Epson Enhancer 
GIBSON Light Pen 
18 PKASO Inmerface (Лю) 


QUENTIN/ 
FORTH DIMENSION 


Apple Mile 


Compatible | war Supr Most RF Moose — 59.00 
А " Sup'r Fan 50.00 
Disk Drive | мсасғяо curr Аршка + Word 


| 645.00 
Totally compatible to Apple Drives. ) 69500 


ому 199^ 


Controller,....... $49.95 


Just plug in and run. 
Grappler Buffered w/16K 
PCPI Appicard w/128K, 6MHz 


Apple II 16K ri аЛ Your Warranty) | 
RAM CARD aram i Sor | 
Compatible with | | 
Z80 Softcard™ . PASCAL CP/M™ ys 
Ful 1 year Warranty. Top Quality by COEX 


NEW LOW s49% 
ACP PRICE 


Also from COEX, NEW EPSON 
Parallel interface for Apple. 
With cable ...............$49.95 


QUENTIN dE 
DUAL DISKS 


PRO DOS 
COMPATIBLE 


Dual Half Height Drives 
w/Controller 


ony *299* 


CLEARANCE SALE 


ACP has on hand 
several hundred demo 


514" and 8" Disk Drives 
“fram virtually all 64K RAM S 


manufacturers. Most Set of 9 Pes 


in-line 64K (Parallel) 349.00 
Microbufier mine 64K (Serial) 349.00 
PROMETHEUS Versacard 4 in 1 109.00 


Microtazer 16K (Parallel) 


sso | are priced at $99.00 ea. 


. CALL FOR 
CURRENT AVAILABILITY. 


Mail Order: Р.0. Вох 17329 Irvine, CA 92713 | | 


800 854 8230 Retail: 13108 E. Edinger, Santa Ana, CA 92705 
j E | (714) 558-8813 


TWX 
910-595-1555 


542 W. Trimble. San Jose. СА 95131 | ; | 
(408) 946-7010 — А - маеги | 


Circle 12 on inquiry card. 


Circle 12 on inquiry card. 


Serving Camputer Professionals Since 1976 


HARDWARE 


мат EE lus wOK(SPC).. ... .. 
us Ц мкс) 
о lus t (CS) н 
rae h واا‎ meris propa. «s іа 
onographics Graphics Car 
CHALKBOARD = 
COEX IBM PC Extender Car *&i«tst:- 
IBM PC P ne Cald.......... 
DAVONG Hard Disk a: Kk eerta cci 
KENSINGTON PC Sav 
KEYBOARD IBM PC Comi ауа 
KEYTRONICS 51 5150 d TTE 


KAAFT or TG  — ` 


v 
3888 


T 
ом 0 
328 


i 


| PEASYST Т ime pn a w' ‘all 
PTI Back-up Power 200 400W 
QUADRAM Quedboard 11 widK . 
Qusdlink (Apple Pr 5 
Quaddisk tup to 72 B ; 
Micro rU "aig „бак , 
VISTA Multcard Plus 
Maxicard wi ӨК ‘up to 576K}. .. 
PC Master (10 LO) +o ' 329 
Üriskmasler ‘Floppy Cont) 
A yey Hard Cask m 


PrP am 


BROTHER HR-25P'/25S. 
HR-1SP/15S.. 
HA-3SP or 355 .. 


Sp 
OKIDATA Model eal 
al BAP B45 . 
Modai 92Р’'925 .. 
Model 93P-935 . 


Model 
BILVER REED EXP500P 


EXPT?OP. 
TRANSTAR 315 (4 Color) 
STAR Gemini 10X:15X. 


EUER. s 
Cal for Star ч Compatibte са, 


TOSHIBA . 

SANYO PP5000LO : M: 

AMDEK Video 300G'À 145.001 155. 00 
Video 310A amber (IBM) E. ro 
Color | (composite) 
Color | Plus (earpho nonglarej 329 [^ 
Color li Jn 18м) — pe 00 


Cow 11 
Color Ш RGB (IBM) 
Color IV pues a analog 
BMC or ELKA 12" G 
PGS НХ:12 RGB (590x240) . 
vH IM (590x480) 


SANYO 6500 Mod Fas 
7500 HiRes. 
TAXAN 400 RGB Mod. Ros 


IBM 5S1" DS DD 
VERBATIM 525-01 SS DD 


25 
100/195 


IBM ACCESSORIES 


COMPUCABLE 
Ka drive dusi covers (set) . 
CURTIS Titswavel Monitor А 
PC Podestal (IBM Mono) .. SB. 
rome disp. Авараг 9.00 
Vertical PC Stand ,. 20. 


Mono Extension Cable 
rev Cable , 
A DEES mon. Чо РС). 


d 8 


WE STOCK CABLES « RIBBONS ° 


SOFTWARE 

dBASE lIl/Friday 

$378"/5168" 
Condor 


$3899? 


SuperCalc 1/11/11! 
379/51597/5228'" 
Multiplan Vers. 1.1 

138" 


Microsoft Mouse/Word 


$319°/Call 
Wordstar 3.3 
$9580 


Micropro Pro Pak 


$3789 
Rbase 4000 

328% 
Т. К. Solver! 


35268" 


File 88.00 Graph 88.00 
Write 88.00 Report 78.00 


Context MBA Call 
VisiOn Call 


Lotus 1-2-3 Vers. 1А 
Call! 


Bank Street Writer 58.00 
Home Accountant Plus ..... .88.00 
Sideways 

Volkswriter 

Knowledge Man 

Crossialk XVI 

Multimate w;spelling 

Compuserve Subscription. . . . 
Executive Info Serv 

Vidtex Software 

Executive + Vidtex 

Source Subscription 

Source w/source link 


MODEMS _ 
SIZCOMP Moda! 2120 (Internal) 
Smarimodem 1200 : 


HAYES 
modem 1200B 
(w/&marncom Il}... 
Smarimodem 300 


TERMS We accegi V VISA MC MO Casters and Personal checks, Schoc 


and Company PO's We do not charge your card unit ae sho Persona 
checks require dryvers kcermse and creda card # Wo Surcharge Added on 
VISA м МС COO s over $500 riui 20°, dépas wan order AGE 4's 
shipping and handing for UPS We снег Sameday sh pneri Praes Sot ec 
là Change wmo noce Wee teere me nant io subsutue FARCE? 
We are nol responsible ior typographecal errors Retail Sale Prices May 
mue -P kradernárt of аттаса Ваго Machete, Duadbeard f * 
Quadram Com Sapi Pius 7 trademark of AST Research Inc 


* COLOR SPECIAL x 


THE COLOR GRAPHICS CARD 
(same designer as (Colorplus Card) 


522900 522900 


ТЕТЕ: 


(INTRODUCTORY OFFER) 
Advanced Computer Product's best selling multitunction card for tha 
IBM PC & XT (plus compatibles) now has been improved with expan- 
sion capability to a full 384K and at no charge an additional game port. 
You also get Print Spooler and Disk Emulation Software plus a full 
year SWAP-OUT Warranty at no extra charge. Why pay more when 
you can get the same function and performance as Quadboard İl" 
and AST Sixpak Plus™ for substantially less money. You compare! 
Try it at no obligation. 10 day no questions asked return privilege. 


FUNCTION | Multicard |l | Quadboard II Sixpak Plus 


Memory 0 to 384K 0 to 384K Û to 384K 
Parailel'Serial Yes Yes 
Clock/Calendar Yes 


Game Port No ($50 list Opt.) 
Software Yes 
Warranty 1 Year 


EXPANSION MEMORI 


e 64K Upgrade (Set of 9 64K RAMS). 
e 256K RAM’S (256K x 1)...... 
e 16K RAM'S (16K x 1) 

e 8087 CPU (Arithmetic Processor) . 


PRICE 
BREAKTHRU! 
1 year Warranly 


. 90" 
79% 


oe @ ow @ os 


3129" 


| (Serial, Parallel, Clock/Calendar) . . . 


The most popular expansion card for the short slot of your IBM XT. All 
these functions on one card optimized to fit іп one slot. 1 year warranty. 


COLOR/GRAPHICS/COLOR/GRAPHICS 
e Plantromes COLORPLUS™ . , 3999 ә Атбек MAI, , .., . 3g" 
e Hercules GRAPHICS CARD '969* ә Hercules COLOR CARD w/Par. part !229* 
e Graphics X Software. . M2" e Paradise MULTIDISPLAY . . 378" 
e Duadram QUADCOLOR 111 1199/Call ө CONOGRAPHIC CARD . . *895* 
e Scanoptik COLORGRAPHICS 269° ө MA Sys PEACOCK 5299" 


TBM PC COMPATIBLE DISK DRIVES 


Tandon ТМ:100-1 Single Sided (160K) . 
Tandon TM-100-2 Double Sided (320K)... . 
Control Data 9409 Double Sided (320K)... 
TEAC’ 558 ‘> mgh Double Sided (320K] | 
Toshiba* ' high Double Sided (320K). 
‘IBM PC Mounting Hardware lor '/2 highs. 


Vista "Orskmaster" 5%" & 8" Diskcontrolie . 


ACP has оп hand several hundred demo 5a” and 8" disk | 


drives from virtually all manufacturers. 
Most are priced al $99.00 ea. Call for current availabikby. 


MAIL ORDER: P.O. Вох 17329 Irvine, СА 92713 TOLL FREE FREE 


Retail: 1310 E. me Ana, CA 92705 | 800- 854 “8230 


rr 010-509-1565 _ 


(408) 946-7010 | 
DICIT. e SPARE PARTS 


2 
re 


О - 30VHDdN ғә 


CCU 16K Card 


x Apple 16K Memory Card 
x 2 Year Warranty 


List $69 $39 


IBM PC System 


x 2, Disk Drives 360K each 
x 256K of Memory 
x IBM Mono Monitor and 
IBM Mono Card 


List $2900 $2395 


Apple lic 


* 128K Of Memory 
x Weighs less than 8 pounds 


List $1295 $1175 


CCU HAS THE 
LARGEST 
DISK DRIVE 
SELECTION AND 
We Will Beat 
All Competitors 


Appie Compatible Drives 


A-2, 35 Track 
Controller 


Rana Systems 
Ellte 9235 $230 $225 
SET Dbi. Head 3 
te ill, Quad Density 
ERR RE COMER privés : 


Half Height 


FD5254 FUN Applecort, . 


.. 5140 $130 $120 — 


SPECIALS 


Diskettes 


x 514", 591. side/.dbl. density 
x W/Reinforced Hub 


10 tor 916 
100 tor 9140 


' Not Bulk Packed 


Omni Graph Interface 


x Grappler Compatible 
x Full Hi-Res Graphics 
x Cable & Software Included 


List $99 S69 


Apple Macintosh 


x 32 Bit Microprocessor 
x 2, Serial Ports 
x 9" Hi-Res, 512 x 342 


List $2495 $2195 


FOSSA, 160K 

FD55B, 360K 

FDSSF Quad Density 200 190 180 

All Teac's are Half Heights 

$200 $180 $180 
179 174 170 
2 270 260 
220 210 200 


ТМ100-1, 160K 

400-2, 360K 
TM101-4, Quad Density 
TM55-2, $ BOK 14 Height 
$200 5190 $180 


$190 $180 $170 

190 180 

. 230 220 210 
Mitsubishi 

4851, 1 Height $220 $210 $200 

4853, Quad Den. 4 Helght 169 169 169 


„Сени Data ^1 . 


БЫЗ 1909, 
54465 Quad оне 


Med 
S150 S140 $130 


Chinon 
FOSSA same as Teacl1G0M...... 5140 $130 $120 


Tandon Blowout 


x T1002 $179 
x ТМ848-1 $239 


Dynax DX15 


x 13 CDS 
x Letter Quality 


List $599 $409 


Okidata МІЗАР 


x Microline 84P 
x 200 Cps 


List $1395 5949 


Sanyo Computer | 


x MBC 555-2 
x 2, 360K Disk Drives 
x All Software 


List $1595 $1275 


8" Disk Drives 


QUANTITY 
1 2 10 


Siemens 
E E о 


$340 $330 5320 
BST D 430 420 410 


Tandon 
TM846-1.Sgl/Dbl. YS HC. ....... $240 $250 5220 
TM848-2, DDI./DDI. % HC 


M28 oer 3 
390 380 


$450 5440 $430 


5 Va" & 8” r 
Power Supply & Cabinets 


QUANTITY 
1 2 10 


PC — e" 
single Cabinetw/pwr. . 
Dual Thinline Cab w w/pDwr 
Dual Cab E & Power 
All nave 6 month Warranty 
PC КОИ 8" 
E Cabinet wipwr & f m £e i 


270 260 350 


VISIT OUR REMODELED RETAIL SHOWROOM 


5 MINUTES FROM 


LOS ANGELES INTERNATIONAL AIRPORT 


Apple is a Trademark of Apple Computer, Inc. 


IBM is a Trademark of International Business Machines. 


ci LL NTERL QCCRET TIT — А 5 749 
Macintosh ...... QUEE LL. Mus 2195 
Portable .......... ET T m ines 1175 


Compaq | 
Portable (PC Compatible) 2, 560K Drives 
256K of Memory $2295 


* a 4 а ав а „ а BÓ * + а да а 


Franklin 
АСЕТОВ GAR... sss rn 675 
Ace 12000MS w/Monitor ......... 1395 
Kaypro 
Lc un) .......„.1..%........... $1149 
RAVI .................... 1695 
ROVIPO WG ..................... 2395 
IBM 
PC6AK,2-Drives ........... TRE $1850 
XT Hard Disk Drive, 128K .......... 3895 
PCPortable .................... 2295 
SANYO 
MBC-550PCCompatible .......... 5 699 


МВС-555 2-Drives, more software .. 1049 


ALS 
—— — MÀ $ 119 
2а B OCard ........ NUS ed 169 
Astar 
RFModulator .......... pande tad S 15 
ا‎ ee eee neers 29 
Kensington 
ЅұѕѓетѕЅамег. .................. 69 
ala 
GraphicsTablet................. 89 
Kraft 
|I | NEM 4a 
Micro Max 
Viewmax80,80col.card ........ ,.S 139 
Viewmax80E(F for IIE) 64K ........ 129 
Micro Soft 
ЛЕКИ... RTT S 69 
PremiumSoftCardll—E.......... .. 369 
MultiplaNn...................... 189 
So | | Lesson 239 
Micro Tek 
Bam 16, 16K Memory ............ S 59 
Serialinterface ................. 89 
TG 
M su. T"—-——————— e 
È ес-А+РОГТ................... 
Paddles ............... e ei зү m 34 
IBM ADD ON'S 
Ast Research 
SIXPACK4 ..................... 265 
Méga- .............. PERDER о 265 
IBM 
Monochrome Adapter ........... S 229 
СоюгСага............ i. уз A 259 
Plantronics 
РС + w/Software ............... S 389 
dram 
ae oe re RE a S 219 
| де: PED" элд» СЕ 459 
64K Upgrade 
64K of Memory ........... К. 48 


USI Research 
Paradise Systems multi- display card S 329 


Computer 


Components 
Unlimited 2 _ 


A California Corporation 


Circle 57 on inquiry card. 


hor 
MarkVil$00Baud................ 5 139 
Mark XII, 1200 Baud .............. 249 
es Micro Гаташ 
PIS em300Baud.....,.... 5 199 
SmartModem1200Baud ......... 489 
SmartModem1200BforPC ....... 399 
MicroModemllE.......... — A9 
мица 
ee SS eee ee $ 119 
Apple Cat i Bocca diebus v NE. 259 


PRINTERS 


Dynax 
DX15, Letter Quality ............. 5 409 
г o fM". 729 
Epson 
ЕХ-804120ср5).................. 5 299 
RX-BOFT (12 am Friction & Tractor , 319 
FX-80(160 cps) . srece. ASG 
FX-100 (160 cps) 15" Carriage. ....... 699 
Okidata 
82A(120cps Par &Serinter........ $ 299 
83A 15" Carriage) ............... 569 
84P(200cps)Frictlon&Tractor .... 849 
New Series Okidata 
О?ЗР(1БОСр®) ................... S 419 
9zP(5"Carriage) ........ ...... 669 
Star Micronics 


Gemini 10X (120 ср) . 269 
Gemini 15X (120 cps) 15" Carriage... 399 
Power type (18 сро Ltr. qual. ...... 399 


PRINTER INTERFACES 


Cables 
E to Printer .......... ao = tal S 29 
cavo toPrinter ............... 29 
4005. .................. 29 
Fourth munimen 
Сага & Саре ................... S 49 
Microtek 
DUE EPA VOTRE 9 89 
Dumpling OX exp с054К .......... 149 
Dumpling GX 16K w/ 18K exp — 169 
for each additional 16K .......,.. 15 
Okidata Options 
Tractor fOr 82 &92..,.......,... 9 59 
Serialinterface ........,...,.... 99 
Orange Micro 
гарріег + ........... — ,.9 114 
Grappler + w/16K ............. . 179 
Star or Epson 
EpsonSerialinterface............ S 119 
Star Serial Interface ............. 59 


RETAIL STORE: 


11976 Aviation Blvd. 
Inglewood, CA 90304 


MAIL ORDER: 
Р.О. Вох 1936 


No Surcharge For 
Credit Cards 
BL This Ad Supérseédes 

All Others‏ ا 


Hawthorne, CA 90250 


MONITORS 


Amdek 
Colori + Composite Video ....... .5 279 
Color Il + RGBVideo .......... ... 419 
5006, 12" Сгееп...,,............ 139 
300A, 12" Amber ..,,............ 149 
310A, Monochrome Amber ....... 179 
BMC 
9191 Color New Version. .......... 5 239 
IBM 
Monochrome Hi-Res Green ....... S 239 
Princton Graphics 
PGS HX12, IBMCopy.............. S 469 
POSSR-12, Hi-ResColor ........... 9 


64 
PCS MAX-12, 12" Monochrome..... 199 


USI 
PI4, 9" Green, Hi Res, 20MHZ ....... © 100 
PI2, 12" Green, Hi Res, 20MH2 ...... 100 
PIZ, 12" Amber, Hi Res, 20MHz ..... 100 
Pj 4. 9" Amber, Hi Rex, 20MHZ ..... , 100 
Zenith 
ZVM122, Hi-ResGreen ............ $ 109 
ZVM123, Hi-ResAmber ... ....... 


514" DISKETTES | 


CCU 
Sgl/Dblreinforcedhub..516 100for140 
Dol/Dbireinforcedhub . 19 100for170 


Not Bulk Packed 
Dysan 
ol. || ae $33 100for 300 
rl" ee ee oe ws . 39 100for370 
Maxell 
MD^1Sgl/Dbl........... 525 100#0г235 
MD2DbI/DbI .......... 38 100for360 
Verbatim 
- |р] ОГ ШШ гг nent: $26 100for240 
ЮГО ,,............ 36 100for 340 
8” DISKETTES 
ysan 
я ЭШИ. осаат 100 for 320 
^r ANC E 53 100for480 
Maxell 
Sgl/Dbl...... NE $44  100for380 
DDI/DDI .............. 50 100for469 
Verbatim 
Vds Lou Ринас. $30 100for280 
DDI/BBI .............. 40 100for360 


DISK ACCESSORIES 


Verbatim 
8" ог5%" Head Cleaning Kit ....... 5 9 
Flip Tub 
51a" Holds 50 disks, plexiglass. ..... 17 


5V4" Holds 70 disks, Plexiglass. ..... 21 


Sales Desk 


(BOO) 847-1718 (213) 6435-5188 


Outside California Inside California 


customer Service & Technical 
(213) 643-5191 


All merchandise new. We accept MC, Visa, wire 
Transfer, COD Call, Certified Check, P.O.s from 
qualified firms, APO accepted. Shipping: Minimum 
$4.50 first 5 pounds. Tax: California Res. Only add 
61% sales tax. 


Prices Subject ro Change 


IBM PC 51899 == IBMPC „/1ОМВ 
256K, two disk drives 360K each, 10 MB Hard Disk with Controller $2599 
Drive Controller and Keyboard „жы. l BOOTS FROM HARD DISK Bockup oko availabe 
IBM PORT JLE MN IBMPC ,/30MB 


256K, one floppy Drive, Keyboard 
256K, two disk drives 21 $3999 


30 MB Нога Disk with Controller 
and Booster Power Supply 


BOOTS FROM HARD DISK Backup шуо avoiloble 


br 
EPSON 10-15 
OKIDATA 


INCLUDES PLUG & РАТ _ ӨАР............... 


2050 EVEREX 10MB 
NEC 3550 w/Controller and 2 Year Warranty 


SANTA CLARA SYSTEMS 


MAYNARD 10MB/30MB Wd __................... CALL 


ТОМВМ5-1 ........ $899 ТОМВМЅ-2........ $1,049 
JOMB (ALL 


"e wm UN 

BROTHER ны ................ 999 

IDS PRISM 131 TALL GRASS TECHNOLOGY AST pe ti witlock & РР........... n 
132 20 MB w/20 MB Bokop ............ $3,299 n 

COLOR PRINTER $ | / 499 35 MB w/45 MB Backup p. $4495 | QUAD Color! ..5199 Color Il . $199 


70 MB w/60 MB Backup. .............. CALL 
EVEREX «yi: Ede 390 


| SHEET FEEDERS | — br АН 
AND TRACTORS CALL FLOPPY DRIVES 
TECMAR вш 9449 


Mono Graphis.......... 
HERCULES о Graphis .......... $199 | 


|| PLOTTERS 


AMDEK, - 6 Pens 6799 


ull Ht - 0500 


j + 
VLE nam nés CDC uii. - пр NEW тр С $349 
P СКА 7475A- 6 Pens .. .$1,699 TANDON 100-2 $] /9 | PLANTRONICS «$366 


МО отоо | X$UPERSPECIALS x | PARADISE ниса: 5299 
houston DMP 40 - 2 Pens... .$799 SAK RAM Tseng Labs Ultra PAK 499 
instrument rn ir EUR нанел аы ee eer ee 


› | @UADBOARD wit 5199 


Qe EE m TEAC Disk Drive " 3 49 | ны. л ADD ONS | 
ЕР, di = FD55B, 360K slimline, PC Compatible PRACTICAL Gon САЦ 


"o 3 » а з à 4 


КЕҮТКОМІС — $199 | CABLE $20 


ERA 2 MODEM $329 IBM PC 0051.1 ..520 005 2.1 . .$50 | 


= = 7 4 Үг. Warranty IBM PC Floppy Drive Controller S ] 39 
ИИ 256K, 2 Disk Drives J ‚99 ACCESSORIES pco 910 
E 


E ga... en AMERICAN | 200  WATIS......5299 
(00 ND SURCHARGE: VISA E MC 3%, AMEX Y% 


STANDBY 
EXPRESS | POWER SUPPLY 300 wAT.....5399 


MAX- 12 Amber 


TRY, 
| PGS s-i? 


| 


MICROCOM ERA 2 


Intemal .......... $329 Stondolone .......... $439 


* wow & 5o» 4 6 V жт ж » ж оз F 


Surge Protection, up to 30 minutes Standby Power 


2509 THOUSAND OAKS BLVD., THOUSAND OAKS, СА 91362 TELEX 888522 Ad#189 


470 BYTE * AUGUST 1984 Circle 61 on inquiry card. 


APPLE COMPATIBLE 
HARDWARE 


INTERFACE FOR TYPEWRITE Е, 
CENTRONICS AND WORDSTAR 
° {COMPATIBLE 
Model t 
T1 Olivetti Praxis 10, 35, 40 
T2 Olivetti Praxis 41 
T3 Silver Reed Ex 42, 43, 44 * Penman 
T4 Adler Satellite 11 and Alpha Royal 2001 
TS Olympia Compact and 5wintec 1146 CM 
INFRARED INTERFACE FOR REMOTE 
OPERATION WITHOUT CABLES 
IRR Board. Receiver station 
for use with one or all: 
IRN Numerical Pad VisiCal compatible 
IRK Full keyboard with lower case 
IRC Four direction cursor control 


TO ORDER CALL (408) 734-4631 


"T of write 

INTERFACE 

Advanced Transducer Devices, Inc. 

1287 Lawrence Sta. Rd., Sunnyvale, CA 94089 


Additional $2.50 per order for shipping 
_ Calif. residents add 6’ :'kı tax 


Cirde 14 on inquiry card. 


FREE SOFTWARE 
RENT THE PUBLIC DOMAIN! 


User Group Software isn't copyrighted, so no feas 
to pay! 10005 of CP/M and IBM software 
programs in .COM and source code to copy 
yourself] Games, business, utilities! All FREE! 


CP/M USERS GROUP LIBRARY 
Volumes 1-92, 46 disks rental— $45 
SIG/M USERS GROUP LIBRARY 
Volumes 1-90, 46 disks rental — $45 
Volumes 91-172, 40 disks rental — $45 
SPECIAL! Rent ай SIG/M volumes for $85 
MOST FORMATS AVAILABLE! SPECIFY, 
IBM PC-SiG (PC-DOS) LIBRARY 
Volumes 1-135, 54" disks $135 


Public Domain User Group Catalog Disk $5 pp. 

(CP/M only) (payment in advance, please) 

Rental is for 7 days after receipt, 3 days grace to 

return. Use credit card, no disk deposit. 

Shipping, handling & insurance — $7.50 per library. 
(619) 941-0925 information, 

(618) 727-1015 anytime order machine 
Have your credit card ready! 


Public Domain Software Center 
1533 Avohill Dr. — 
Vista, CA 92083 


|AM Ex] 


Circle 250 on inquiry card. 
SAVE ON 


| TET 
бдр. 


E: 


51° 55DD-S6TP! 32.49 ea 5'*4* DSDD-96TP! $3.25 ea 
arme m 10°s with Tyvec sleeves, reinforced hubs end 


aa... FOR MACINTOSH & HP-150 
T TERRIFIC SAVINGS! 
| Зу" Memorex $3.89 ea 


See our big ad in this issue for oiher graat values! 
Shipping: 5%" or 312” DISKETTES—Add $3.00 per 100 or 
lewer Orskettes. Permani VISA and Mastercard accepted 


COD orders only. add $3.00 handing charge Taxas: iino 
residents, bem irr سی‎ opa 


WE WILL BEAT AMY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 
Nationwide: 1-800-621-6827 


Illinois: 1-312-944-2788 
Hours: 9AM - 5PM Central Time 
Minimum Order: $35.00 
DISK WORLD!, Inc. 
Sure 4806 e 30 East Huron Streat e Crecago, Шлоз 60611 


MEMORE 


Cirde 108 on Inquiry card. 


8 Dys 


CORPORATION 


Solve your disc problema, buy 100% surface 
tested Гузал diskettes. AB orders shipped 
from stock, within 24 hours. Call юй FREE 
(800) 235-4137 for prices and information. 
Visa and Master Card accepted. 


5 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 


San Luis Obispo. CA | 


93401. (In Cal call 
(805) 543-1037 ) 


Circle 243 on inquiry card, 


IBM PC/XT COMPATIBLE 


Computer Case.... 

Keytronic Keyboard 

PC 65 Watt Power Supply..... 

XT 100 Watt Power Supply 

POAT Bare Board 

Shugart 5A455 320KB Floppy Disk .... 
Shugart SATIZ 10MB Hard Disk .. 
Shugart SAB 10MB Hard Disk ....... 
Hard Disk Controller ................. 
Floppy Disk Controller w/Serial, 
Parallel, Game Ports ............ — 
Color Graphic Card 

Monochrome Card ......... M 


OEM/DEALER INQUIRIES WELCOME 


ELECTRADE CO. (408) 946-2541 
780 Trimble Rd., Suite 605 
San Jose, CA 95131 


Cirde 122 on Inquiry card. 


Apple Macintosh 
IBM, XT, Hard disks 
Eagle, Compaq, Columbia 
NCR, Olivetti, Leading Edge 
Multiusers 
up to 16/TermSyst. 
Printers/Plotters 
Monitors, Disk Drives 
Modems, Diskettes 
Softwares 
for PO & Multiusers 


Printers: Epson, Okidata qj 


Gemini, Radix, NEC, HP 


COMPUTER EXPO INC. | 
SOURCE COMPUTERS | 


Í (213) 208-0352 208-0259 
| (213) 906-1984 


Circle 66 on Inquiry сагі, 


906-1634 | 


C SOFTWARE 
DEVELOPMENT 


PCDOS/MSDOS 


e FULL C COMPILER PER K&R 
s Inine 8087 or Assembler 
Floating Point 
e Full 1MB Addressing for 
Code or Data 
e Transcendental Functions 
е MSDOS 1.1/2.0 LIBRARY SUPPORT 
. m Chaining using Exec 
e Environment Avallable to Mam 
ө c-window™ C SOURCE CODE 
DEBUGGER 
e Variable Display & Alterabon 
Using C Expression 
е FAST 8088/8086 ASSEMBLER 


Combined Package — $199 
Call or write: 


c-systems Fullerton, CA 92634 
РО. Вох 3253 714-637-5362 


TM Ceiyaberns 


a ae, i eee 
-—- 2 8 er wr PST" ww 


For Less 


Hayes Smartodem 1900 . 5469.00 
Prometheus Pro-Modem $339.00 
Gemini 10X 

Brother HR-15 

Okidata 99P 9. 
fg A TENA pU $1895.00 
ШАР С. эз л: ea ome. $9395.00 


(619) 579» 2730 


3855 Avocado Blvd., Suite 140*297 
la "A California 99041 


Prices refiect 2“ "gu “Cash Discount 6 Quantities Limited 


Circle 73 on inquiry card. 


EPROM 
PROGRAMMER 


APPROTEK 1000 
ONLY 


$249.95 


COMPLETE WITH 
PERSONALITY 
MODULE 
117 AC POWER-RS232 
-6 BAUD RATES HANDSHAKE TO HOST 


ALLOWS READ, WRITE, VERIFY & COPY 


Comes complete with СРМ & BASIC Diver 
Program Listings for most small госте 


Full 1 Year Warranty 


Programs the following 5 Vott 2:1 or 28 pm 
devices 27«xx series through 27255, 

25xx senes, 68766 plus others 

Specify Personality Module desired wilh order 
Additional Personality Modules only $15 QO ea 


TO GRDER CALL OR WRITE 
APROPOS TECHNOLOGY 
1071-A AVENIDA ACASO Add 
CAMARILLO, CA 93010 44.00 Shipping-USA 
1805) 482.3604 VISA or MC Add 3% 


Circle 25 on inquiry card. 


H B-2 
HM8116LP-4 
HMB118LP-3 
KM6116LP.2 
TC5518 
TMS4015 
25132 
HM6264P- 15 


HM8264LP-15 


STATIC RAMS 


B192 x 8 
8192 x B 


LP = Lower Power 


DYNAMIC RAMS 


5800 


66890 
68802 
68B09E 
68809 
68810 
68621 
68840 
68645 


262144 x | 


{450ns) 
(450n5) (cmos) 
ans 


{ 
(45003) (LP) 
(25015) (LP) 
( 45ns) 
(450ns) 
(2509) (LP) 
(450ns) 
{450n3} 
{250ns) 
(4503) (LP) 
(300783) (LP) 
(200ns) (LP) 
{650ns) (сто) 
55n 


(200п5) (cmos) 
(150n3) (cmo) 
(120n3) (cmos) 
(200ns) (cmos) (LP) 
(150na) (cmos) (LP 
(120n5) (cmo) (LP) 
(250n5) (cmos) 
(z00ns) 

(300n3) (Oslat) 
(150n5) icmo5) 
(150ns) (cmos) 


Cn ی‎ Uf ET ES ES Ch ОР Of 


MOOTUA А ФА ROW: 


SEHET 


ьш فی‎ 
«cue 
ооо 
Un Ch Un 


Qstat = Quasi-Static 


(250ns) 
[200n 3) 
(300n5s) 
(30003) 


112015} 

(150ns) (5%) 
{200пз) 

{200ns) (5v) 
(150051 (Sv) 
(12005) (Sv) 
t200n5) (5v) 
[150n5] 15v) 
(150n5) {Sv} 
{150ns) (5v) 
(20003) (Sy) 


Sy m Single 5 voil supply 


CONTROLLERS 
1771 
1791 


1MHZ 


10.95 
22.25 
29.95 
29.95 

6.95 

6.95 
19.95 
19.95 


D КОЧ ээ ча чама а а аса 
Ire EI 


e 
> 
% 


оре е 
A 


BE momma A» 
кН ROO 


8000 


8035 
8039 
INS-8060 
INS-8073 


| CONTROLLERS 


6845 
68B45 


| HD46505SP 


CRT5027 
CRT5037 


MCM68766 


EPROMS 


(tus) 

(450ns) 

(450ns) (5v) 

(650ns) 

(450n5) (5v) 

(350n5) (bv) 

(450ns) (5v) 

(450n5) 

(450ns) (5v) 

(450ns) (5v) 

(250ns) (5v) 

(200ns) (bv) 

(450ns) (Sv) (21УРСМ) 
(250ns) (5v) (21vPGM) 
(200ns) (5v) (21УРСМ) 
(450ns) (5v) 

(250ns) (5v) 

(200ns) (5v) 

(450ns) (5v) 

(450ns) (5v) (24pin) 
(350n5) (5v) (24pin) 
(300ns) (5v) 

(250ns) (5v) 


21vPGM Program at 21 Уо! 


ж ж ж ЖНӨНТЕСН Ж ж ж ж 


SSI 263 SPEECH SYNTHESIZER 


* MICROPROCESSOR COMPATIBLE 
* 5 B.BIT CONTROL REGISTERS 
* ENHANCE YOUR MOCKINGBOARD OR BUILD 


STEVE CIARCIA'S SWEET TALKER QQ) (Ур 
ж xk xk xk SPOTLIGHT ж ж ж ж 


x Computer managed Inventory 
- virtually no back orders! 

x Very competitive prices! 

x Friendly sialll 

x Fast service - most orders 
processed within 24 hours! 


Z-80 
2.5 Mhz 
280-СРО 
ze0-CTC 
| Z60-DART 
Z80-DMA 
| 280-РІО 
ZB0-SIO/0 
1 Z80-SIO/1 
ZB0-510/2 
280-S10/9 


4.0 Mhz 
Z80A-CPU 
Z80A-CTC 
Z80A-DART 
ZB0A-DMA 
280А-РІО 
280А.510/0 
280А-510/1 
280А-510/2 
280А-51079 


I 
> О N @ ©з о О — бо >л N ШАЛ бо N ол ы А 


OESRERGSRESRSESESRERS 


27128-30 16384 x 8 
27128 16384 x 8 


5y Single 5 Volt Supply 


14.95 
19.95 
15.95 
11.95 

6.95 
24.95 
29.95 
99.95 
19.95 
24.95 


ZB0B- CPU 
Z80B-CTC 

| Z80B-PIO 
ZB0B-DART 
Z80B-510/2 


| ZILOG 
26132 


AMAGO Ws 


CRYSTALS 


1 32.768 khz 


1.0 mhz 
1.8432 
2.0 
2.097152 
2.4576 
3.2768 
3.579545 


10.738635 
14.31818 


ю кюю кә кә км МӘ ҺӘ tO М3 Кә Мә A Кэ һә A A A Кэ Кэ MEG CO ; 


ip из ig e UD e OD ID а из (in (D о Ыр 


GENERATORS 
BIT-RATE 


MC14411 
BR1941 
4702 
COMS016 
COMB116 
MM5307 


11.95 
11.95 
12.95 
16.95 
10.95 
10.95 


FUNCTION 


UPO7201 
ТМ599532 
ULN2003 
3242 

3341 
MC3470 
MC3480 
11C90 
95H30 
2513-001 UP 
2513-002 LOW 


9.95 
9.95 


CIRCUITS 


KEYBOARD 


CHIPS 


| AY5-2376 


11.95 


PRICE BREAKTHROUGH 


29 4528 
4531 
4532 
4538 
4539 
4541 
4543 
4553 
4555 
4556 
4581 
4582 
4584 
4585 
4702 
7acoa 
74С02 
74С04 
74C08 
74C10 
74C14 
74C20 
74C30 
т4С32 
74042 
74048 
74073 
74C74 
74C76 
74083 
74085 
74086 
74089 
74090 
74093 
74095 
74C 107 
74С150 
74С151 
740154 
740157 
74C160 
74C 161 
740162 
740163 
74C 164 
74C 165 
740173 
740174 
74C175 
740192 
740193 
74C 195 
740200 
740221 
74C244 
74C373 
740374 
740901 
740902 
740903 
740905 
74C906 
740907 
74C908 
740909 
740310 
74C911 
74C912 
74C914 
74C915 
740918 
740920 
74C921 
74C922 
74C923 
74C925 
740926 


«25 
29 
83 
29 
‚85 
39 
-45 
.25 


68850 5.95 
68890 2 MHZ 


TMS9818A 
DP8350 


39.95 
49.95 


JDR Microdevices 
1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 е 800-662-6279 (CA) 
(408) 995-5430 © Telex 171-110 
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АҮ5-3600 11.95 
AY5-3600 PRO 11.95 


740928 
740929 


VISIT OUR RETAIL STORE 
HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


— A 
A OOo 


28671 


TERMS: Minimum order $10. For shipping and handling Include 
$2.50 tot UPS Ground and $3.50 tor UPS Air. Orders over 11b. and 
foreign orders may require additional shipping charges — please 
contact our sales department! lor the amounl, CA residents most 
include 6". sales tax, Bay Area and LA residents include 5'5*s. Prices 
subject to change wilhout notice. We are nol responsible tor 
typographical errors. We reserve Ihe right la limi! quaniiiies and to 
substitute manufacturer. All merchandise subjeci to prior sale. 
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4164 64K D RAMS 150ns or 200ns "FAT ULL 


74LS00 


| 741500 
744.501 
741502 
74LS03 
141.544 
74LS05 
741.508 
741509 
741.510 
741511 
741512 
741.513 
741514 
741515 
741520 
741521 
741522 
74.526 
741527 
741.528 
741.530 
74LS32 
74LS33 
741.837 
741.538 
741.540 
741.542 
741.547 
| 741548 
74.549 
741.551 
741.554 
741555 
741.553 
751.573 
741574 
| 741575 
741.576 
741.578 
741.583 
741.585 
741.586 
741590 
741.591 
741592 
741.593 
741595 
741.526 
74LS107 
74LS109 
74LS112 
74LS113 
74LS114 
74LS122 
74LS123 
7415124 
74.5125 
7415126 
7415132 
74.5133 
74.5136 
7415137 
74151236 
7415139 
7415145 
74.5147 
74LS148 
7415151 
7415153 
74L5154 
74LS155 
74LS156 
7415157 
7415158 
7415180 
7415161 
74.5162 
7415163 
7465164 
7415165 
7415166 
741 5168 
7415169 
74.5170 


25 
25 
25 
24 
-25 
-28 
29 
‚25 
„35 
35 
-45 
59 
35 
.25 
.29 
.25 
29 
29 
.35 
.25 
29 
‚55 
.35 
.35 
.25 


7415173 
7415174 
74.5175 
74.5181 
7415189 
7415190 
741.5191 
TAL S192 
74LS193 
74L S194 
7415195 
7415196 
7415197 
7405221 
741.5240 
7415241 
7415242 
7415243 
741.5244 
7405245 
74.5247 
74.5248 
7415249 
745251 

7415253 
74.5257 
74.5258 
7415259 
741.5260 
741.5266 
74.5273 
74.5275 
74.5279 
741.5280 
745283 
7415290 
745293 
741 5295 
74LS298 
74LS299 
7415323 
74.5324 
7405352 
74.5353 
7415363 
74153264 
7415365 
745366 
7415367 
7415368 
7415373 
7415374 
7415375 
7405377 
7415378 
7415379 
74,5385 
74LS386 
7415390 
7415393 
7405395 
7405399 
7415424 
7415447 
741 5490 
7405624 
7415640 
781. 5645 
74LS668 
74LS669 
7415670 
745874 
7415682 
7415683 
7415684 
74_5685 
74! 5888 
7415689 
811595 

811598 

811597 

91.598 

25152521 
25152589 


74500 


745124 
745132 
745133 
745134 
745135 
745138 
745139 
745 140 
745151 
745153 
745157 
745158 
745161 
745162 
745163 
745168 
745169 
745174 
745175 
745181 
745182 
745188 
745189 
745134 
745195 
745196 


5 a a fo ip ip ip ip iain ip io io ip ip ip io ipin bn ba a in a Bo: 


-i =à л (J) = СТАС 


BYPASS CAPS 


.01 UF DISC 100/6.00 
.01 UF MONOLITHIC 100/12.00 
-1 UF DISC 100/8.00 
„1 UF MONOLITHIC 100/15.00 


DMS8131 
DP8304 
DS8833 
058835 
058836 
058837 
058838 


MasterCard 


CONNECTORS 
RS232 Male 2.50 
RS232 Female 3.25 
RS232 Hood 1.25 
5-100 ST 3.95 


LM301 
LM301H 
LM307 
LM308 
LM308H 
LM309H 
LM308K 
LM310 
LM311 
LM311H 
LM312H 
LM317K 
LM317T 
LM318 
LM318H 
LM319H 
LM319 
LM320 (see 7300) 


EXAR 
XR 2206 
XR 2207 
XR 2208 
XR 2211 
XR 2240 


INTERSIL 
ICL7106 9.95 
1CL7107 12.95 
(CL7660 2.95 
ICL8038 3.95 
ICM7207A 5.59 
ICM7208 15.95 


LM340 (see 7800) 


743197 

745201 

745225 
745240 
745241 

745244 
745251 

749253 
749257 
7495258 
745260 
745273 
745280 
745287 
745268 
745269 
745301 
748373 
748374 
748387 
743412 
745471 
745472 
745474 
743570 
745571 


PE-14 
PE-14T 9 
PE-24T 12 
PL-265T 30 
PR-125T 25 
PR-320T 42 


H TO-5 CAN 


ORDER TOLL FREE 


800-538-5000 
800-662- 


(CALIFORMIA RESIDENTS) 


Circle 169 on inquiry card. 


79 


VOLTAGE 
REGULATORS 


7805T 7905T 
7908T 
7912T 
7915Т 
7T924T 


7905K 
7912K 
7915K 
7924K 


79L05 
79112 
791.15 


LM323K А 
UA78S40 1.95 


ee ДИ 
PERRO ес 


~~" 
0 a 
nih 


9.95 
76H12K 9.95 


C, T = TO-220 
L = TO-92 


SOUND CHIPS 
3.95 АҮЗ-8910 
5.95 AY328912 
8.95 MC3340 

SSI-263 39.95 


K = TO-3 


12.95 
12.95 
1.49 


76477 
76488 
76489 


NAD SERN SNM та 
D A A A E E iA O O D A 85 


& 
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EPROM ERASERS 


f SPECTRONICS 
CORPORATION 


Capacity — Intensily 
Chip (uW/Cm!) 

9 8,600 
8,000 
9,600 
9,600 
17,000 
17,000 


Timer 


DATA ACQUISITION 
15.55 DACOBOO 
3.49 ОА СО808 
1.95 DAC1020 
4.49 DAC1022 

14.95 MC1408L6 

; MC1408L8 


LINEAR 


LM1812 


=> 


Pare, awa M A, E 
4585525e55b»22sb52ss22oBEESISBESS 


ION кә a a бә ON ON CO CD 


-=k eK mh жей жей 
M = 
ГЛ 


— 


— mb شد‎ 


hU. = 
"TY. P 
LJ т LJ в 


гв Бою оба юл 


Sao бә га рә са REWOON = Mos NNI 
ЕРУУ 


M 
= A= 
-b -i =ù ad 


MICRODEVICES 
MIGROPRICES 
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PRICE ТИТИ 


BARGAIN HUNTERS CORNER 


POWER. 


IDEAL Ms s 
КЕНЕН КОЧА 


SPECIALS 
ENN AND 


ber 


x QUAD OUTPUT E SENERAL 2. SUPP 


x GREAT ЕО PARISE DRIVES 


r, A E 
Mies 


aJ 
¬ 
| =à Е. 95 
> 
ч т 
4 


т 
* QUABOUTPUT: SWITCHING POWER SUPPLY . 


2G 2^. 


ж Borie + TN BUTPUIS CAN BE 1190 AS Pv 


ASTEC AA1119 


* QUAD ири SWITCHING DESIGN AS üsto JN APPLE it! 


я +¥ aa 


+12 @ 2.5A VILLE: 30А 
* 15.5" x 4.8" x 


suis E 185. 


REG. *59°* 


Г ы T 2РС224 


ж +5¥ $ LOMA - 15V d 
x12.25"x A” x 4.75" 
ж WEIGHT: 2.46 LBS. 
PLEASE INCLUDE SHIPPING 


ЕС. 19" | 


` NOW ONLY :9°° 


AND HANDLING CHARGES 


SPECIALS END 98-30-84 


ДЕ SOCKETS - LEADS UNIT PRICE 


OPTO- „ISOLATO RS 


4N26 MCA-7 
4N27 k 10 MCA-255 
4N28 69 IL-1 
4N33 1.75 ILA-30 
4N35 1.25 ILQ-74 
4N37 1.25 H11C5 
MCT-2 1.00 TIL-111 
MCT6 1.50 TIL-113 


RESISTORS 


% WATT 5% CARBON FILM 
ALL STANDARD VALUES 


CAPACITORS 


TANTALUM 


= 
< 
o 
« 
лай. 
ы 
« 


FROM 1 OHM TO 10 MEG OHM 


50 PCS. SAME VALUE 025 
100 PCS. SAME VALUE 02 
1000 PCS. SAME VALUE 


TRANSISTORS 


MPS&3708 15 
1.85 


ІС SOCKETS 


û pin ST 
14 pin 8T 


40 E BYPASS CA PS 

"a oUF 6.00 
DiUFMONOLITHIC —— 100/1200 
АЕ DISC 100/8.00 
JUFMONOLITHIC —  100/15.00 


8| [8 [RS ЫЕ ЕЕЕ 


ah 


015 


sie) || |e [| [БЕ |i 


PII ES ER slisala 


em 
[x] 


Bbabbb: 


ST = SOLDERTAI 


8 pin WW 58 .49 
14 pin WW 
16 pin WW 
18 pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
40 pin WW 
WW = WIREWRAP 


RF MODULATOR 


(ASTEC UM1082) QUANTITIES LIMITED 


* PRESET TO CHANNEL 3 

* USE TO BUILD 
TV-COMPUTER INTERFACE 

* +5 VOLT OPERATION 


LED LAMPS 


1-99 100-up 
JUMBO RED 30 —.09 
JUMBO GREEN AB = .15 
JUMBO YELLOW 18 .15 
LED MOUNTING 
HARDWARE .10 


DIODES 


6.1 volt zener 


400PIV 1.5amp brid 
Dlp-Bridge — 


CEETTTERITTTITIT 


55525555225 


AFLEDT 


MUFFIN FANS 


4.68" Square 
3.125" Square 


HEAT SINKS 


TO-3style 
TO-220 style 


SWITCHES 


SPDT mini-toggle 
DPDT mini-toggle 


60 
245 
‚76 
50 
.50 
-50 
50 
25 
.10 
26 
‚26 
-60 
26 
„125 
79 
69 
“90 
25 
40 
AQ 
45 
25 
2 
2 
‚25 


 ВЕБЕВЕВВБЕВЕ 
2252522222222 
TEELEPEL II 


= 
геа] 
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MONOLITHIC 


.Aut-mono SOV 18 ATul-mono БОМ 26 
47uf-mono SOV .15  .Qiul-mono SOV .14 


ELECTROLYTIC 
RADIAL 


AXIAL 
14 

18V .14 

16¥ p 


= 
2 
M^ 
P ч 


kdiéhkBBBBBIZ 


LED DISPLAYS 


T ga 
3" cc 
FND-357 (359) 375° СС 
FND-500 (503) .5" cc 
FND-507 (510) .5" СА 
TIL-311 4х7 270" HEX W/LOGIC 9.95 


DIP 


SWITCHES 
4POSITION 
5 POSITION 
6 POSITION 
7 POSITION 
BPOSITION 


2200 
COMPUTER 
GRADE 


4,000ul — 30V 3.95 


VISIT OUR RETAIL STORE 
HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: Minimum order $10. For shipping and handling include 
$2.50 tor UPS Ground and $3.50 lor UPS Air. Ordars over 1 lb. and 
loreign orders may require addilional shipping charges — please 
contaci our sales department for the amount. CA residenis must 
include 6% sales iax, Bay Area and LA residents Include 6s. Prices 
subject fo change without notice. We are nol responsible for 
typographical errors. We reserve the right to Иті quantiles and lo 
substitute manufacturer. All merchandise subject to prior sale. 
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JDR Microdevices 


1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 © 800-662-6279 (CA) 
(408) 995-5430 * Telex 171-110 
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ШЕ nams sms or zoons 9/54900 


CABINETS FOR 5%” 
DISK DRIVES 


CABINET #1 529.95 


ж Dimensions 8% x 5'% x 3%” 

x Color matches Apple 

* Fits standard 5%” drives, inc. 
Shugart 

* Includes mounting hardware and 


feat 
CABINET #2 379.00 


ж Complete with power supply, 

switch, line cord, fuse & standard 
ower connector 

ж Dimensions: 114 х 5% x 3'e” 

ж 45V @ 1 АМР, +12V @ 1.5 АМР 

ж Please specify gray or tan 

NOTE: Please Include sufficient amount for 

shipping on above Items. 


| 12.6VAC 


TRANSFORMERS 


FRAME STYLE 
2amp 
2amp 
4amp 


12.6VAC CT 
12.6VAC CT 
12.8VAC CT Samp 

25.2VAC CT 2amp 7.95 


PLUG CASE STYLE 
12VAC 250ma 3.95 
12VAC 500ma 4.95 
12VAC lamp 5.95 
12VAC 2amp 6.95 


DC ADAPTER 
6, 9, 12 VDC selectable with 
univeral adapter 8.95 


Please include sufficient amount 
for shipping on above items. 


DISK DRIVES 
TANDON 


TM100-1 5% -(FORIBM)SS/DD 
TM100-254 "(FORIBM)OS/DO 
MPI 


MP-52 57, “(FOR ІВМ) DS/DO 


ТЕАС 


FD-55B v “HEIGHT 05/00 


SHUGART 


SA 400L 5:4 "(40 TRACK) 55/00 


8" DISK DRIVE 
FD 100-8 BY SIEMENS, SHUGART 801 EQUIV. 
SS/OD — 10/$149 EA. $169.00 
FD 200-8 BY SIEMENS, SHUGART 851 EQUIV. 
05/00 — 10/$220 EA. $239.00 


Please include sufficient amount for shipping on above items. 


199.00 
219.00 


249.00 
189.00 


199.95 


TEAC HALF HEIGHT 


MICROCOMPUTER 
HARDWARE HANDBOOK 
FROM ELCOMP — $14.95 


Over 800 pages of manufacturers data 
sheets on most commonly used IC's, 


ORDER TOLL FREE уу 
800-538-5000 s> 


800-662-6279 mm 
ж TTL — 74/74LS and 74F [FTU 


ж CMOS (CALIFORNIA RESIDENTS) 
* Voltage Regulators LAT 


x Memory — RAM, ROM, EPROM CENTRONICS 


Г БШ мөгө кпап. ина IDCEN36 Ribbon Cable 36PinMale 8.95 
* MPU support & interface — IDCEN36/F Ribbon Cable 36 Pin Female 8.95 
CEN36 Solder Cup  36PinMale 7.95 


TRETE 


6800, 6500, Z80, 8200, etc. 


EDGECARD 
CONNECTORS 


S-100 ST 3.95 
S-100WW 4.95 
72pinST 6.95 
72pinWW 7.95 Koo 

50pinST 4.95 Se CABLE " 


44 pin ST xl | DIP PLUGS (IDC) IDPxx — — 145 165 — — 250 — 415 
44 pin " For order instructions see "IDC Connectors” below. 


D-SUBMINIATURE 


ORDER BY 


DIP CONNECTORS 


ORDER BY CONTACTS 
18 20 22 24 


BEST SELLING BOOKS 


OSBORNE/MC GRAW-HILE 


Appleil Usar's Guida 
CRT Controller's Handbook 


DESCRIPTION 
| 28 40 
| HIGH RELIABILITY 
TOOLED ST ic 
SOCKETS 
COMPONENT 
CARRIERS 


AUGATxx-ST 99 — .99 99 1.89 1.89 31.89 1.99 249 2.99 


SYBEX 
2.90 Applications 
IBM PC DOS Handbook 
Fammi the 8086/8088 
The Best of IBM PC Software 
wood er i Interfacing 
Techniques 


ICCxx 65 75 .65 1.00 1.25 1.25 1.35 1.50 2.10 


DESCRIPTION "s a 


MALE 
FEMALE 
MALE 
FEMALE 
MALE 
FEMALE 
BLACK 
HOODS GREY 


MOUNTING HARDWARE - $1.00 


DPxxP 

DBxxS 

DBxxPR 

DBxxSR 

IDBxxP 

IDBxxS 

HOOD-B : | 

HOOD 1.60 1.60 1.25 2.95 3.50 
Fororderinstructions see “IDC Connectors" below. 


IDC CONNECTORS 


ORDER BY 


SOLDER CUP 


RT. ANGLE 
PC HOLDER 


IDC RIBBON CABLE 


DESCRIPTION CONTACTS 
26 34 


SOLDER HEADER 

RT. ANGLE SOLDER HEADER 
WW HEADER 

RT, ANGLE WW HEADER 
RIBBON HEADER SOCKET 


10 

IDHxxS .82 : 1.68 
IDHxxSR .85 ; 1.76 
IDHxxW 1.86 3.84 
IDHxxWA 2.05 4.22 
IDSxx 1.15 2.43 
RIBBON HEADER IDMxx — 6.25 д х 1 
RIBBON EDGE CARD IDExx 2.25 2.36 2.65 3.25 3.80 4.74 


ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the "order by" part 
number listed. Example: A 10 pin right angle holder style header would be IDH10SR. 


л аяшанианивиаанашвнакишх=в ала: ү) 
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NEW FOR IBM 


* SAME DRIVE 


PC PEACOCK | TANDON...... 


COLOR GRAPHICS ADAPTER 


BY MA SYSTEMS 


* MED. RES. 320x200 

* HIGH RES. 640x200 

* COMPOSITE AND RGB OUTPUT FOR ALL 
STANDARD MONITORS 


AS SUPPLIED 
BY IBM 


ж DSIDD-320K 


$199 00 


MAXIMIZER} 


BY SIGMA DESIGN 
ж 1 YEAR WARRANTY 
* MULTI-FUNCTION CARD 
ж SERIAL PORT 


ж 64K TO 384K RAM 
ж PARALLEL PORT 2590 
* CLOCK CALENDAR 


* LIGHT PEN INTERFACE 
* CHOICE OF 16 COLORS IN HIGH RES. MODE! 
* PARALLEL PORT STANDARD! $939 95 


x SOFTWARE INCLUDED: 
CLOCK UTILITY, RAM DISK 
AND SPOOLER. 


OPTIONS: 
* SECOND SERIAL PORT 
* GAME ADAPTER 


TEAG FD-55B HALF HEIGHT 


К mm E RATE 


im INCLUDES 
INSTRUCTIONS 


$15900 


BUY 2 FOR 5299 


AND GET FREE MOUNTING BRACKETS! 


* 2 YEAR WARRANTY 
x PLUS FULLIBM COMPATIBILITY 


JDR 16K RAM CARD 


* 2 YEAR WARRANTY 


OMNIGRAPH | OTHER ACCESSORIES 
PO BIEN FOR APPLE II 


* EXPAND YOUR 48K APPLE TO 64K PARALLEL GRAPHICS INTERFACE 
THUNDERCLOCK — *129* 


Ero ll ae Foe BN QN 
* HIGH нА MULTICOLOR 
* OFFICIAL PRO DOS CLOCK CALENDAR 
* 100% MOUNTAIN SOFTWARE COMPATIBLE 


| BAREPCCARD 9.95 A a artes GRAPHIC $ 95 
Á— * CENTRONICS STANDARD 7 Э 
x BSR CONTROL OPTIONS AVAILABLE 


KRAFT JOYSTICK $9935 


ж SCREEN DUMP, ROTATION, 
INVERSION, ZOOM, AND MORE! 
* SELF CENTERING 
* AXIS ISOLATION 


APPLE COMPATIBLE 
POWER SUPPLY 


TE WITH A 2 YEAR T WARRANTY 
VIEWMAX-80 3159*5 
x B0 COLUMN CARDFORAPPLEI! + 
* USE TO POWER APPLE 
TYPE SYSTEMS 
ж *5V Q 4A + 12У @ 2.5A 


VIEWMAX-80e 3129** 
x 80 COLUMN CARD FOR APPLE lle 
x 64K RAM EXPANDABLE TO 128K 
-5V @ .5A – 12V Ф .5A 
* APPLE POWER CONNECTOR 
* INSTRUCTIONS INCLUDED 


JDR HALF-HEIGHT DISK DRIVE 


x TEAC MECHANICS—DIRECT DRIVE $ 95 
ж 100% APPLE COMPATIBLE —35 TRACK 1 6 $ 

* 40 TRACK WHEN USED WITH OPTIONAL CONTROLLER 
х 1 YEAR WARRANTY 


MA SYSTEMS FD-35 


* DIRECT REPLACEMENT FOR 
APPLE DISK II $179?5 
+ SHUGART MECHANISM — MADEIN U.S. 


40 TRACK CONTROLLER CARD *49** 


GRAPHMAX $429°° 
« HIGH RESOLUTION GRAPHICS 
x PRINTERCARD 


MONITORS 
BMC MONITOR STAND 
MODEL PA-900 
Your Display Wil! 
Tilt & Swive 


MONOCHROME 

BMC BM JJ1201G GREEN 12° 

BMC BM 12EUY 18 MHZ AMBER ... 
BMC BM 12EUN 18 MHZ HIGH 

RES GREEN 
ШЕСИ мне MHZGREEN .... 
2VM-123- 15 MHZ 
NEW *105** 


BMC &M-AU9191U COMPOSITE 13” $279% 
NO C.O.D. ORDERS PLEASE 


JDR Microdevices 


1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 © 800-662-6279 (CA) 
(408) 995-5430 * Telex 171-110 


BMC BMX-80 PRINTER 


* 80 CPS DOT MATRIX PRINTER 

* PRINTS BI-DIRECTIOMAL IN 40, 60, 
71 OR 142 COLUMNS IN NORMAL, 
DOUBLE WIDTH OR COMPRESSED 
TEST. 

* PRINT SUPERSCRIPT AS WELL AS 
SUPERB GRAPHICS IN CHARACTER 
OR BIT IMAGE 


5-1/4 DISKFILE 


* ATTRACTIVE, 
FUNCTIONAL DISK 
STORAGE SYSTEM 

* 75 DISK STORAGE 
CAPACITY 


NASHUA DISKETTES 


514 " WITH HUB RING 

MD1 SOFT, SS/DD 

MD1DSOFT, 55/00 

MD2D SOFT, 05/00 

MD2F SOFT, DS/4D 
MD110 10 SECTOR, 55/50... 19" 
MD2100 10SECTOR, 05/00 . 30" 
8" WITHOUT HUB RING. 
FD1 SOFT, SS/SD 
FD1DSOFT,SS/DD 

FD2D SOFT, 09/00 


VERBATIM 


DATALIFE DISKETTES 
55/00 SOFT SECTOR 


= ___ §S/DD 10SECTOR HARD . 

VISIT OUR RETAIL STONE _ 
HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


$2985 


TEAMS: Minimum order $10. For shipping and handling inciude 
91,50 for UPS Ground and $3.50 for UPS Air. Orders over 1 Ib. and 
foreign orders may require additional shipping charges — please 
conieci our tales deparimeni tor the amount. CA residents mum 
include 6% sales tax. Bay Area and LÀ residents Include Бл, Prices 
subjec! to change wilhoul notice, We are not responsible for 
lypographical errors. We reserve the right to limi! quantities and lo 
substitute manufacturer. All merchandise subject to prior sale. 


© Copyright 1964 JOR Microdevicen 


Apple is a trademark of Apple Computer Corporation 
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UNCLASSIFIED А:р:5 


BYTE is concerned about software piracy. Unclassified 
ads proposing exchanges of software must specify that the 
software was written by the individual or is in the public 
domain. BYTE reserves the right to reject any unclassified 
ad that does not meet this criterion. 


NEEDED: Khmer, Lao, and Vietnamese word- 
processing and dictionary-generating programs. 
Also, desire interaction with others with similar in- 
terests. Maurice Ваџһаһп, c/o World Vision Foun- 
dation of Thailand. POB 1717, Bangkok 10500. 
Thailand. 

NEEDED: Hewlett-Packard 85 or 86 or Apple Il or 
equivalent sought by native рү working on 
underground-water research to interpret electrical 
sounding curves. Your donation will help alleviate 
the drought conditions for the nomads in the Sahara 
desert Will pay shipment. N. Mellal. POB 185, 
Tamanrasset, Algeria. 

WANTED: Native American nonprofit educational 
organization seeks donations of peripherals for a 
Wang word-processing system with one or more 
workstations. a letter-quality printer a cut-sheet 
feeder. and a telecommunications module. Also 
seeking donations of Wang and other manufac- 
turers computer equipment and business software. 
Shawnodese. Bear Tribe Medicine Society, 1025 
North Cannon. Spokane WA 99201. (503) 326-6561. 

NEEDED: Non proíit community mental-health center 
seeks tax-deductible donation of a personal com- 
puter with disk drives for Help Line telephone-crisis 
counseling and suicide-prevention program. Com- 
puter to be used for storage and retrieval of com- 
munity resources referrals and other information 
used in handling crisis calls Kathleen Vail. Help Line. 
cio Lakeview Center, 1221 West Lakeview Ave.. Pen- 
sacola. FL 32501. 

WANTED: Tax-deductible donations of computers 
and peripherals (Apple 11. IBM PC. VIC-20) to teach 
computer technology and programming to 
economically disadvantaged students. Also need 
printer, monitors. disk drives. and memory expan- 
sion. Fairbreak Electronics Club. Suite 102. 1100 Ker- 
mit Ог, Nashville. TN 37217. (615) 361-1652 

NEEDED: Evergreen School Districts special- 
education department seeks donations of a per- 
sonal robot or robotic arm for educational purposes 
to adapt environments for physically disabled 
students. Specialized inputs are needed: touch- 
sensitive screens, light pens. voice-activated com- 
puter systems, and speech synthesizers to provide 
these individuals with access to computer 
technology. Cynthia L Campbell. Special Services, 
7000 Northeast 117th Ave., Vancouver. WA 98662. 
1206) 256-6022. 

WANTED: Tax-deductible donation of Commodore 
VIC-20, COM-64, Datasette, disk drive. monitor, or 
printer to be used by elementary school students 
to leam programming. Frank Church, Principal. 
Valley Institute RFD 3. Bristol, VA 24201. 1703) 
669-3073. 

WANTED: Small Catholic grade school seeks tax- 
deductible donation of Apple II Plus and/or Ile to 
introduce children to computers. Dick Stringham. 
St. Mary's School. 195th St.. Mokena. IL 60448. (312) 
479-2526. 

WANTED: Computer equipment. especially com- 
ponents and peripherals for nonprofit student aero- 
space group to be used in the simulation. design. 
and construction of student projects. Have 
members. wil) build and debug. Software would be 
welcome too. American Institute of Aeronautics and 
Astronautics, Milwaukee Student Branch. 3200 
North Cramer St.. Milwaukee, WI 53211 or call John 
Conrad at (414) 964-9058 or Dr. Arthur Sorensen 
а! i414) 963-6076. 

WANTED: Tax-deductible donations of microcom- 
puters (TRS-80 Model Ill or Apple Il). disk drives. 
monitors, and printers for our engineering- 
departrnent students usage. especially for the Com- 
puter Aided HVAC and CAD courses. Professor M. 
C. Akisoglu Engineering Department. CCAC, 
Allegheny Campus. 808 Ridge Ave.. Pittsburgh. PA 
15212. (412) 237-2690. 

WANTED: Information about a nutritional-analysis 


program that computes diabelic exchanges on 
recipes sought for ІВМ PC. DEC Pro 350. mainframe. 
or equivalent. leanne Rogers. Kilo Foundation. Suite 
321E. 777 South New Ballas Rd. St. Louis, MO 
63141. (314) 567-5525. 

FOR TRADE: Keypunch unil We will swap for 
evidence that you are educational, charitable. and 
are willing to pick it up. Peter Sohn. cio Abel/Noser. 
23rd floor. 90 Broad St.. New York, NY 10004. 

FOR SALE: Plotter Houston Instruments Hiplot 
DMP-29, like new, used only for self-test patterns: 
$1550 cash or certified check You pay UPS. Owner 
moving overseas. [ohn M Case. 585 Big Sky Court. 
Colorado Springs. CO 80919. (303) 599-0744. 

WANTED: Used Kaypro or similar business computer 
with printer under 51000, Carol D'Agostino, 37 Jed- 
iced Place, Valley Stream, NY 11581. 

WANTED: Working computer science major would 
greatly appreciate donation of computer and/or 
peripheral equipment to allow hands-on experience. 
R. Day, Apt 21. 555 Walnut, Long Beach, CA 90802. 

FOR SALE: 55-30 F & D 5-inch disk controller: $75. 
55-30 5- and &inch disk controller singledouble 
density and sided. 5175. Heathkit H-9 terminal: S80. 
13-inch video monitor: $45. ASCII keyboard with 
TVT board in nice enclosure: 520. Phil Moore. POB 
2312. Florrissant. MO 63032 

FOR SALE: CompuPro 8086/8087 CPU board with 
8086 only. This is an 8-MHz board in almost brand- 
new condition: $400 or best offer. Michael E. 
Nunamaker, 604 East Clark £5, Champaign. IL 
61820 (217) 351-8215. 

FOR SALE: Heath H-1! processor with 32K bytes of 
memory. H-27 dual floppy-disk drive. two serial- 
interface ports. H-I9 monitor. Includes all documen- 
tation. Best offer. T. A. Haman. 774] Stanley Mill 
Dr.. Centerville. OH 45459, (513) 434-3896. 

FOR SALE: TRS-80 Model i. 16K with monitor. key- 
board, power pack. and four books: $250. Sean 
Brown. 400 Second Ave. New York, NY 10010, (212) 
725-0379 

FOR SALE: Hewlett-Packard Model 86A personal 
computer, 64K, with HP 82913A 12-inch monitor, 
HP 9130A 54-inch single, flexible disk drive. Also. 
HP 82905B impact printer and an HP 82950A 
modem Paid 54170 will sell for $3000 or best of- 
fer. Debbie Parsons. 516 Bank St. Wallace ID 83873, 
(208; 752-1116 days. 

FOR SALE: Netronics Cosmic Elf computer and case 
with 4K RAM. monitor board, ASCII keyboard. ex- 
ternal power supply, and documentation. 5425 
value for $175 or best offer. Eugene Hochhalter. 
4110 Dixie. Idaho Falls. iD 83401. (208) 524-3513. 

FOR SALE: Timex Sinclair ZX81, Sinclair 16K RAM, 
2040 printer. Memopak 16K RAM, keyboard, 780 
assembler. Programming the 780. 8080/Z80 Assembly 
а ا‎ Explorers Guide To the ZX-81. Zilog 7-80 As- 
sembly Language Programming Manual Make an offer, 
lames E. O'Donnell, 25 Main St, Newcomb, NY 
12852. (518) 582-4511 

WANTED: Computer science freshman would ap- 
preciate your donation of discarded. unused. or 
repairable computers, printers, parts, or accessories 
for college work. Jehan Martinez. 11501 Pyreneese 
Dr.. Austin. TX 78759. 

FOR SALE: Okidata BMC 80/20 computer. monitor 
keyboard. disk drives, printer. graphics. Never used: 
$1799. Also, Sanyo МВС 550 I6-bit computer. 128K 
RAM, keyboard. 160K disk drive. monitor. parallel- 
printer port. and color graphics. Never used: 5895. 
Paul Konitzer. 3856 Clark St.. Seaford. NY 11783, 
(516) 783-7274. 

WANTED: Engineering student needs a computer 
and a disk drive. Any other computer equipment 
will be appreciated too. |. C. Munoz. Casilla 1035. 
Concepcion. Chile. 

FOR SALE: Three unused Shugart 8-inch SA!002 
5.33-megabyte hard-disk drives: 5269 each. Also. 
have Western Digital's controllers for the drives: 
5331 each. Easy to interface to Heath. Apple. IBM, 
and TRS-80. Herb Merrill, 20 Randy Dr., Taylors, SC 
29687, (803) 877-0444. 

WANTED: Back issues of BYTE (December 1977. Jan- 
uary 1978. March 1979. April 79, December 1981, 
November 1982. and December 1982]. Will give 510 
plus postage for all ar S! each for single copies. Ken 
Hamel, Rt. 5 Вох 162, Watertown. WI 53094. 


WANTED: High school student seeking donations of 
hardware and manuals. Anything is appreciated. Will 
pay shipping costs. James F McGovern |r. 38 
Ledyard Ave.. Bloomfield. CT 06002. 

NEEDED: High school student seeks software- 
product brochures. Also. seeks donations of com- 
puter hardware for DEC Rainbow and 16-bit TRS-8C 
and system manuals for the DEC PDPII. Junior 
Stephens. 356 Wolcott Ave., Windsor, CT 06095. 

FOR SALE: Two disk drives. Tandon ТМ100-1. 54-inch 
(for North Star Horizon), SS/DD drive. no power sup- 
ply or case: $170 each. fim Lovewell, 1490 East 
Juana, San Leandro. СА 94577. 1415) 351-6207. 

FOR SALE: CompuPro boards: interfacer-I: $175. 
ЁАМ-17; $275. CPU-Z 6 MHz: $175. Disk | and 
CP/M: $400. System Support with 4MHz-9511: $375. 
All for $1200. Brent Dowd, 5289 South Manitou Rd., 
Littleton. CO 80123, (303) 797-7512. 

WANTED: High school student would like donated 
Apple computer, cards, peripherals. or any un- 
wanted equipment. Will pay all postage. Kenneth 
Minklei. 3427 Stony Point Rd.. Grand Island. NY 
14072, (716) 773-2478. 

FOR SALE: Ithaca Intersystems DPS! front-panel 
computer with 4-MHz 280 CPU, 64K ВАМ. SIO-I 
serial/parallel board, FDC-I! disk-drive controller. Two 
DS'DD 8-inch Shugart drives with case and power 
supply. Cost over 58000. sell for $5750. Many S-100 
boards. Exidy Sorcerer (32K) with cassette deck, 
monitor, and sound plug: $200. More. Larry Robin- 
ette, 823 Byron Rd.. Columbia, SC 29209. (803) 
716-4000. ext. 251 between 8:30 a.m. and 5:30 p.m. 

WANTED: A printer that is compatible with the 
TRS-80 Model | Level I| BASIC Computer. Will pay 
postage. James B. Burchell, 7320-A Lobaugh St., Ft. 
Meade, MD 20755, (301) 674-5387. 

WANTED: Printed material on the development of 
the microcomputer industry from 1974 through 
1980. such as newspapers from computer shows 
and early issues of BYTE. Infoworld. Interface Age. SCCS 
Interface. Computerworld. Personal Computing. and club 
newsletters. John McCray. Incarnate Word College. 
4301 Broadway. San Antonio, TX 78209. 

FOR SALE: NorthStar Horizon. 64K. two DDD6 drives 
with disks. Excellent condition: $1500, Smart Ter- 
minal, ActV. good condition: 5150. Televideo Ter- 
minal 970 with extra ROM so can also be used as 
970/950. Used 15 hours: $850. Howard Davis. 600 
Oakwood St.. Rome, NY 13440, (315) 337-5714. 

FOR SALE: Back issues of BYTE. Vol. 2 No. 3 (March 
1977} to current issue, less October 1978 and 
December 1979. Best offer or equipment trade. 
Postage free anywhere in continental USA. Rich 
Clemens, WVWC-18, Buckhannon. WV 26201. 

WANTED: A graduate student seeks donation of an 
Apple Macintosh, lle, ог IBM PC for research in 
business-writing strategies to investigate if the in- 
teractive composing process of writers is altered by 
using a computer. Melba Leach. English Depart- 
ment, Indiana University. Ballantine Hall 447. Bloom- 
ington. IN 47401. 

FOR SALE: Voicebox li for Atari. Used only a few 
umga 000: Ike Hudson, 519 Linden, East Lansing. 


UNCLASSIFIED POLICY: Readers who have 
computer equipment to buy, sell, or trade or who 
are requesting or giving advice may send a notice 
to BYTE for inclusion in the Unclassified Ads 
section. To be considered for publication, an adver- 
tisement must be noncommercial and nonprofit 
(individuals or bona fide computer clubs). typed 
double-spaced. contain 60 words or less, and in- 
clude name and address. This is a free service: 
notices are printed as space permits. Your con- 
firmation of placement is appearance in an issue 
of BYTE as we engage in no correspondence. 
Please allow at least four months for your ad 
to appear. Send your notices to BYTE, Un- 
dassified Ads, POB 372, Hancock, NH 03449. 
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B-O:-M:B 


BYTES ONGOING MONITOR Box 


ARTICLE PAGE ARTICLE AUTHOR(S) 
| 121 ПАНО. о оо а о a оь , . Jadrnicek, 
Markoff, 
Shapiro 
2 125 The 65816 Microprocessor, 
Part 1: Ѕоймаге...................... Hendrix 
3 129 Circuit Cellar Feedback................ Ciarcia 
A 132 Benchmarking UNIX Systems........... Hinnant 
5 137 FORTH-83: Evolution Continues......... McCabe 
6 145 History and Goals of Modula-2.......... Wirth 
7 157 Tutorial on Modula-2.................. Gutknecht 
8 181 Lilith and Моаціа-2................... Ohran 
9 195 An Introduction to Modula-2............ Paul 
10 215 Pascal, Ada, and Modula-2............. Coar 
11 238 The Масіпѓоѕћ....................... Webster 
12 254 "e WM BUE see. ce, eines E ond Archer 
13 270 The Sanyo МВС-550.................. Sudbrink 
14 287 Four Logos for the IBM РС.....,....... Bridger 
15 305 The Juki 6100 Printer................. . Vose 
16 313 Computing at Chaos Manor: 
Between Сопуепйопѕ................. Pournelle 
17 339 BYTE Japan: Pasocom Pagodas..... (s OU Ralke 
18 347 BYTE West Coast: 
Macintosh's Other Designers. ........... Markoff, 
Shapiro 
19 361 BYTE U.K.: Microprocessor Design, ......Pountain 


BYTE ADVERTISING SALES 


STAFF: 


MAY’S SPEEDY RETURNS 


Steve Ciarcia’s column won first place in the 
May BYTE. Thus “Trump Card, Part |: Hard- 
ware;' describing how to speed up the IBM 
PC, clinches Steve the $100 jackpot. The 
User's Column by Jerry Pournelle on "Chaos 
Manor's Hard-Disk System" took second 
place, providing Jerry with the $50 bonus. 
In third place is a feature written by BYTE's 
senior technical editor on the West Coast, 
John Markoff. on "The Apple lic Personal 
Computer" The two authors of “Maximizing 
Hard-Disk Performance; Roy Chaney and 
Brian Johnson. won fourth place in a feature 
about how to increase transfer rates. And 
fifth mention goes to Steve McMahon for 
his review of “The Kaypro 10; a hard-disk 
CP/M portable computer. BYTE's readership 
is responsible for the congratulations due 
these authors. 


J. Peter Huestis, Advertising Sales Manager, 70 Main Street, Peterborough, NH 03458, tel. (603) 924-9281 


NEW ENGLAND 

ME, NH. VT. MA. RI 

Paul McPherson Jr. (617) 262-1160 
McGraw-Hill Publications 

575 Boylston Street 

Boston. MA 02116 


4170 


ATLANTIC 

Nj (NORTH). NY. NYC. CT 

Dick McGurk (212) 512-3588 
McGraw-Hill Publications 

122] Avenue of the Americas—39th Floor 
New York. NY 10020 


MIDWEST 
IL. MO, KS, 


EAST 

PA (EAST). NI (SOUTH). 
MD. VA, W.VA. DE. D.C. 
Daniel Ferro (215) 496-3833 
McGraw-Hill Publications 
Three Parkway 

Philadelphia, PA 19102 


SOUTHEAST 

NC, SC. GA. FL. AL. TN 
Maggle Dorvee (404) 252-0626 
McGraw-Hill Publications 


Atlanta. GA 30319 


Jack Anderson (312) 751-3740 
McGraw-Hill Publications 

Blair Building 

645 North Michlgan Ave. 
Chicago. IL 6061 | 


Alan Morris (214) 458-2400 
McGraw-Hill Publications 
Prestonwood Tower—Suite 907 
5151 Beltiine 

Dallas, TX 75240 

IA, ND, SD, MN. Wi, NB SOUTH PACIFIC 

Page Goodrich (714) 557-6292 
McGraw-Hill Publications 

3301 Red Hill Ave, 

Building #1—Sulte 222 

Costa Mesa, CA 92626 


GREAT LAKES, OHIO REGION 
MI, ОН, PA (ALLEGHENY), KY, IN, 
EASTERN CANADA 

Dennis Riley (313) 352-9760 
McOGraw-HIli Publications 

4000 Town Center—Sulte 770 


McGraw-Hill Publications 
3333 Wilshire Boulevard #407 
Los Angeles, CA 90010 


Southfield, M! 48075 


International Advertising Sales Representatives: 


Mrs. María Sarmiento 
Pedro Telxelra 8, ‘Off. 320 


Iberia Mart 1 
A-1037 Vienna, m 

45 52 891 
Mrs. Gurit Gepner 
McGraw-Hill Publishing Co. 
PO Box 2156 
Bat Yam, 59121 Israel 
866 561 321 39 

08 5] 68 70: 
Mr. Fritz Krusebecker 
MeGraw-Hill nw Co. 


F 75116 Paris 
France 
720 33 42 


72 01 81 
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Madrid 4. Spain 


Mr, Andrew Karnig 

Andrew Kamig & Associates 
Kungsholmsgatan 10 

112 27 Stockholm, Sweden 


Mr, Sen Davey 
McGraw-Hill Publishing Co. 
17 rue Georges Bizet 


Mr. Arthur Scheffer 
McGraw-Hil] Publishing Co. 
34 Dover St. 

London WIX 3RA 

England 01 493 1451 


Mr. Savio Pesavento 
McGraw-Hil] Publishing Co. 
Via Flavio Baracchini | 
20123 Milan, Italy 

86 90 556 


Seavex Ltd. 
19 Tanglin Rd. 


Singapore 1024 
Republic of Singapore 


SOUTHWEST, ROCKY MOUNTAIN 
UT. CO, WY. OK. TX. AR. MS. LA 


SOUTHERN CA. AZ, NM, LAS VEGAS 


Karen Niles (213) 480-5243. 487-1160 


NORTH PACIFIC 

НІ. WA. OR. ID. MT. NORTHERN CA, 
NV (except LAS VEGAS), W. CANADA 
David Jer (415) 362-4600 
McGraw-Hill Publications 

425 Battery Street 

San Francisco. CA 94111 


Bill McAfee (415) 964-0624 
McGraw-Hill Publications 
1000 Elwell Court—Suite 225 
Palo Alto. CA 94303 


WEST COAST SURPLUS 
AND RETAIL ACCOUNTS 
Tom Harvey (805) 964-8577 
3463 State Street—Suite 256 
Santa Barbara, CA 93105 


Post Card Mailings 

National 

Bradley Browne (603) 924-6166 
BYTE Publications 

70 Main Street 

Peterborough. NH 03458 


vex Lid, 
pem 102. Yu Yuet Lal Bldg. 
43-55 Wyndham St. Centra! 
Hong Kong 


Hiro Morita 
McGraw-Hill Rei Co. 
Co 


3-2-5 Kasumlgaseki, 
Chlyoda-Ku 
Tokyo 100. Japan 


05-49/50 Tanglin Shopping Center 


READER SERVICE 


Inquiry No. Page No. 
1 Ist PLACE SYSTEMS ......... 208 
2 2500 AD SOFTWARE.....212, 213 
3 2500 BUYMAIL. ......, e-a 0 190 
4 800 SOFTWARE........ ss. 84 
5 AST RESEARCH............. 19 
* AT ET LONG LINES .,..,....346 
6 AT&T TECHNOLOGY ......36, 37 

349 AB COMPUTERS .....,...... 226 
7 АСОМ ELECTRONICS .,...... 492 
8 ACT (NORTH AMERICA) ІМС... . 136 
9 ACTION COMPUTER .......... ИЗ 
10 ACTION COMPUTER, ......... 113 
11 ADDMASTER CORP..........456 
I2 ADV. COMP PROD.......466, 467, 
13 ADV. SYS. CONCEPTS ..,..... 108 
14 ADV. TRANSDUCER DEVICES . . 471 
" ALF PRODUCTS ....... -— Ge 
15 ALLENBACH INDUSTRIES ..... 128 

266 ALPHA OMEGA COMPUTER .. 370 
18 AMARAY CORP ...... veces 467 
20 AMER. SQUARE COMP.......,246 
* AMPRO COMPUTERS INC. .... 396 
21 ANTEX DATA SYSTEMS. ,...., 152 
* APOLLO MARKETING ....... 440 
* APPLE COMPUTER INC..... CH, 1 

355 APPLE COUNTRY.......... ‚397 
24 APPLEWARE. INC............454 
25 APROPOS TECHNOLOGY ..... 471 
26 ARTIFICIAL INTL. RESEARCH. .414 
29 АВТ ОРТ................. ‚ 316 
28 ARTISOFT....... <. ......316 
29 АЅНТОМТАТЕ.......,....... 107 
ON КЕЕ. ы, 214 
31 B&B ELECTRONICS ....,..... 446 
32 BASF SYSTEMS.... ..........79 
33 BASF SYSTEMS............. ,.Bl 
34 BAY TECHNICAL ASSOC........ 22 
35 BAY TECHNICAL ASSOC.,......23 
38 BINARY TECHNOLOGY .... .. 454 
"9 BCOMP ,............ cence 281 
40 BORLAND INTL. .......... 20, 21 
* BORLAND INTL,...... ..,... 63 
41 BOTTOM LINE. THE.......... 323 
42 BRYTE COMPUTERS......... 456 
43 BYTE BROKER. THE.......... 444 
44 BYTE CONNECTION. THE ......78 
* BYTE ADVERTISING MESSAGE .371 
* BYTE APPLE GUIDE. ..... 380, 381 
" BYTE COMPUTER SHOW , 374, 375 
* BYTE SUBSCRIBER NOTICE... .409 
45 BYTEK COMP. SYS. CORP ,.... 309 
|, LL ue — |: | 
© С-бҮЄбТЕМ5...... „.........471 
46 CSD INC,..... PE 356 
* CALIF DIGITAL . .,...... 464, 465 
* CALIF MICRO СОМР......... 210 
47 CANON USA ,.........,.., 225 
48 CANON USA............... 227 
49 CANON USA. ....,........, 229 
51 CDR SYSTEMS .............. 415 

346 CHORUS DATA SYSTEMS. .....379 
52 CHROMOD ASSOC ...........34 
53 CODE-APHONE CORP... . 422, 423 
54 COGITATE. INC. ............ ‚ 102 
$$ COMMERCIAL BUSINESS SYS... 442 
* COMMODORE BUSN. MACHINES 59 
$7 COMP COMPNTS. UNLTD., 468, 469 
* COMPAQ COMPUTER СОАР 154, 155 
5B COMPETITIVE EDGE......... 378 
59 COMPUADD....... essc 448 
60 COMPUADD...........,.... 456 
61 COMPUMAIL ............... 470 
" COMPUMAX.......... „бете 439 
* COMPUPRO.......... saves 20 


Inquiry No. Page No. 
> COMPUPRG isin cc cc ome tees 249 
> СОМРПРЕО.............. . 286 
G3 COMPUSERVE .............. B 
337 COMPUSERVE..... ........ 231 
338 COMPUTER COLORWORKS 140, 141 


COMPUTER CONNECTION INC . 444 
COMPUTER DISCOUNT PROD. 447 
COMPUTER EXPO ,..... . 471 
COMPUTER FRIENDS. ..,...., 280 
COMPUTER INNOVATIONS .. 387 
COMPUTER MAIL ORDER 416, 417 


COMPUTER PRICE CLUB ...... 102 
COMPUTER SWAP SHOP _., _,. 448 
COMPUTER WAREHOUSE ..... 267 
COMPUTERS AND MORE....... 77 
COMPUTERS FOR LESS ...... . 471 
COMPUTRAX, INC... .. .... 318 
COMPUVIEW PROD. ІМС ..,.. 293 
COMPUVIEW PROD ІМС ,.. 398 
CONDOR COMP CORP ... ..72 
CONROY-LAPOINTE ...... 252, 253 
CONROYLAPOINTE. .. 252, 253 
CONROYLAPOINTE .. 252, 253 
CONTROL DATA .......-. .. 194 
CORONA DATA SYS ...... 110, 111 
CORONA DATA SYS... .... .233 
COSMOS. leuius рг... ‚ 175 
СКЕ WHOLESALE PROD .430 
CRE WHOLESALE PROD .. ... 430 
CRE WHOLESALE PROD ...... 430 
LEGENDS. uus e ood; FH 
CUESTA SYSTEMS. ........... 324 
СОМАМА. „оа d morte 217 
DATA ACCESS CORP ..,....,. 283 
DATA SPEC. ... шз ack MS 
DATA 5РЕС........ jee fw 185 
DATA: SPEC -as ne-o . 378 
DATA SPEC, sni ete ees esas 378 
DATA TRANSLATION. .. .- 100 
DATASOUTH COMP CORP ...... 57 
DIGITAL LABORATORIES ...... 332 
DIGITAL MICROSYSTEMS . ., 247 


DIGITAL RESEARCH ........ 42, 43 
DIGITAL RESEARCH ...... 368, 369 
DIGITAL RESEARCH COMP .... 382 
DISCOUNT COMPUTER CENTERS 299 
DISKETTE CONNECTION .. ..376 
DISK WORKS ........ ..... 448 
DISKWORLD, INC..,..,........92 


DISKWORLD. INC... . ....203 
DISKWORLD. INC. .,,........ 454 
DISKWORLD INC .... ...... 456 
DISKWORLD, INC......... ...471 
DISPLAY TELECOMMNCTNS . 445 


DOKAY COMP PROD. INC. 462, 463 
DOSS INDUSTRIES. ....... e 86 


DOW IONES SOFTWARE ......325 
DWIGHT CO. INC ........... 450 
DYMEK СОЙЁР...,...........177 
UNE IL... ree ar 87 
DYSAN CORP........  ..70,71 
ECONOMY SOFTWARE. ..... 30 


Inquiry No. Page No. 
117 ECOSOFT.......2 sta. SPD 
118 EDGE MICRO SYSTEMS....... 414 
119 EDUCATIONAL MICROCOMP.. . 456 
BD BICOMP... etc ee man ees ILA 
121 ELECTRADE CO ....... saree 486 
122 ELECTRADE CO. ....... 1.471 
* ELLIS COMPUTING INC ....... 91 

* ELLIS COMPUTING INC ...... 372 

° EMPIRICAL RESEARCH GROUP , 56 

* ENCHANTED FOREST ....... 454 

* EPSON AMERICA......... 28, 29 
124 EXPERT COMPUTERS ........ 455 
125 EXPOTEK ....... —— 443 
126 EXPRESS BUSINESS SOFTWARE291 
127 EXTENDED PROCESSING ..... 389 
128 FABRICATION CONCEPTS INC . 456 
129 FALCON SAFETY PROD ........62 
356 FORTRON......... a ДӨ 
357 FORTRON........ € ..440 
132 FUJITSU AMERICA........... 191 
133 GENERAL TECHNOLOGY ......75 
134 GIFFORD COMP SYS ........ 279 
135 ОПТЕОМХ.ЇМС............. 450 
136 GRYPHON MICRO PROD. ..... 446 
NE ЖЕМИС... из ша» radi „ 112 
* H&E COMPUTRONICS........ 109 
139 HANDWELL CORP...... ....449 
140 HARMONY VIDEO. .........446 
141 HAYES MICROCOMP PROD.. 60, 61 
° HAYES MICROCOMP PROD ...367 
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750 HEATH COMPANY INSERT . 384A-B 
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144 HELIX SYS. & DEVLP CORP..,.209 
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146 HITECH INTL INC ........,. 446 
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156 ІММАС ,.,....... cess Urs MN 
157 INPUTIOUTPUT TECHNOLOGY .. 49 
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162 INTERFACE INC. ......,... 2. 24 
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317 INTERSTAR СОВР..,.......... 74 
164 INTERTEC DATA 5Ү5......,...,. 15 
165 (С 5ҮБТЕМ5................330 
166 JADE COMP PROD.......... 457 
167 JADE COMP. PROD.......45B, 459 
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TO GET FURTHER information on the products advertised in BYTE. fill 
out the reader service card with your name and address. Then circle 
the appropriate numbers for the advertisers you select from the list. Add 
a 20-cent stamp to the card, then drop it in the mail. Not only do you 
gain information, but our advertisers are encouraged to use the 
marketplace provided by BYTE. This helps us bring you a bigger BYTE. 
The index is provided as an additional service by the publisher. who 
assumes no liability for errors or omissions. *Correspond directly with 
company. 
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MERRIT COMP. PROD......... 432 
MET-CHEM INTL. CORP ...... 452 
META SYSTEMS............. 446 
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MICROSOFT CORP .,.... 302, 303 
MICROSTUF..... ..... 51, 52. 53 
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MICROTECH EXPORTS.,.....,192 
MICROUME ..................& 
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NASHUA PLUS .......... p+. 413 
NEC INFORMATION SYS..... ‚сшщ 
NETWORK INC.. ...........13] 
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PC NETWORK ....... TT ri 
PACE SYSTEMS. INC ......... 456 
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243 PACIFIC EXCHANGES. ,....... 415 | 262 QUBIE DISTRIBUTING ........ 245 | 286 SPRINGERVERLAG........... 259 | 315 VANTEC............ — б 418 
243 PACIFIC EXCHANGES. ........ 418 | 263 QUCES,..., ....... p i | dE» SS..........1...: 337 | 316 VENTELINC............... 153 
243 PACIFIC EXCHANGES. ,.,..... ad | MA ©ЄШЕМО.................... sm | 263 СТВОР... 144 | 320 VERTEX SYSTEMS.,......... 340 
243 PACIFIC EXCHANGES. .... ‚...44В * RACALVADIC INSERT.......32&D | 289 STRUCTURAL PROGRAMMING . 316 | 321 VERTEX SYSTEMS........... 341 
243 PACIFIC EXCHANGES. ........ 450 | 265 RADIO SHACK........... „См | 290 SUNNY INTL.............0. 462 | WEY ЧЇЁЙ.................... ..21 
243 PACIFIC EXCHANGES... ..... 452 | 267 REMOTE MEASUREMENT SYS..401 | 291 SUNOL SYSTEMS,........... 360 | 323 VISUAL TECH. INC .......... 159 
243 PACIFIC EXCHANGES. ........ 454 82 RING KING VISIBLES. INC. ...,. 66 | 292 SUNTRONICS............. ,. 439 * VLM COMPUTER ELECTR. .... 454 
243 PACIFIC EXCHANGES. ........ 456 | 269 ROGERSLABS.............. 310 | 293 SUPERSOFT.............. 82,83 | 324 VOLITION SYSTEMS ......... 406 
243 PACIFIC EXCHANGES. ........ 471 | 270 ROLANDCORP..,........... 58 | 295 SYSTATINC................ 331 | 325 VOLITION SYSTEMS ......... 407 
244 PARADISE SYSTEMS ....,.... 315 | 27) S-100 DIV. 696 CORP.,....... 453 | 296 SYSTEMS MANAGEMENT ASSOC 333 | 326 WANG ELECTR. PUBL. INC .....64 
245 PC PIPELINE. ............-. 446 | 272 S-100 DIV 696 CORP ......... 453 | 297 SYSTEMS STRATEGIES........ 114 * WAREHOUSE DATA PRODUCTS . 40 
246 PERMA POWER ELECTRONICS.246 | 273 SABLINK INC.............- 450 | 161 TE ASYSTEMS............. 454 | 348 WASHINGTON COMP. SERVICES 389 
Oy eene ‚.127 * SAFEWARE,........-.- ‚....294 | 298 TALLGRASS ТЕСН............. 31 | 327 WESTERN UNION .,.,....... 377 
351 PERSYST ІМС ............. 88, 89 © БАРЕШАНЕЁ................. 396 | 301 TDI SYSTEMS, INC. .......... 327 | 328 WESTICO INC. ......... ‚....206 
352 PERSYST INC. ..,....... .88,89 | 275 $АКАТА................... 365 * TEKTRONIX INC. ...........- 169 | 329 WHITESMITHS LTD. .......... 161 
248 PHOENIX ELECTRONIC DEVLP. 450 16 SCIENTIFIC RESEARCH CORP , 290 | 302 TELETEK ENTERPRISES, INC... 47 | 330 WILLIAMS MARK CO....... ..180 
249 PIPELINE COMPUTER . . .. 460, 461 JG. WU 116, 117 | 303 TELEVIDEO SYSTEMS....234, 235 | 331 WINTEK CORP............... 343 
251 POPCOM/PRENTICE CORP .... 223 * SCOTTSDALE SYSTEMS.......124 | 304 TERRAPIN ІМС..,........... 450 | 332 WINTEK CORP............ 448 
252 PRIMAGES ІМС. ,.....,...... 261 | 276 SEEQUA COMP CORP.......... 7 ^ TEXAS INSTRUMENTS. .. 11, 12, 13. | 333 WYSE TECHNOLOGY ,........ 139 
253 PRINCETON GRAPHIC SYS.....353 | 277 SEMIDISK SYSTEMS.......... 319 | 123 TIGERTRONICS.............. 415 | 334 WYSE TECHNOLOGY... .,....363 
254 PRIORITY ОМЕ.............. 312 | 278 SHARP ELECTRONICS........ 189 * TINNEY. ROBERT GRAPHICS...425 | 347 Х05$...................... 399 
255 PROGRAMMERS SHOP.......296 | 279 SHEPHERD MARKETING...... 448 | 308 TOPAZ. INC................ 199 |. | ' 

203 PROGRESSIVE MICRO DISTRI. . 349 * SILICON SPECIALTIES........ 224 | 309 TOSHIBA AMERICA ІМС....... 351 Солро Srey vibe 

256 PROTECTO ENTERPRIZES ...... 93 280 SLR 5ҮЅТЕМ5..,..,....,..,. 452 * TRANS WORLD AIRLINES , 354, 355 | INTERNATIONAL ADVERTISING SECTION 
250 PUBLIC DOMAIN SOFTWARE CTR 471 “ БОТТЫМЕСОЙР............. 26 | ЗИ US AIR FORCE............. 321 

257 PURCHASING AGENT. THE....108 | 281 ЅОҒТКЕМТ................. 452 | 188 US. COMPONENTS... ......387 | 501 AMER. BUYING & EXPORT...288C 
258 PURPLE COMPUTING ........ 448 | 282 SOFTWARE SERVICES ........ 414 | 310 US КОВОТІСЅ............... 45 * BYTE PUBL. INC ..... reves 288B 
259 QUADRAM CORP ............ 35 | 283 SOFTWARE SOLUTIONS INC252, 253 | 312 UNIPRESS SOFTWARE INC...... eg | 202 CASIO COMPUTER CO....... 288A 
260 QUADRAM CORP ...,........ 97 | 284 SOFTWARE TOOLWORKS...... 114 | 313 UNISOURCE,............... 95 | 503 SORD COMPUTER CORP. ..., 2880 
261 QUANT SYSTEMS.,..........452 | 285 SOLUTIONWARE CORP. ,......310 | 314 UNIVERSAL DATA SYS.........39 | No domestic inquiries, please. 
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674 696 TIA 740 762 

75 697 719 741] 753 
676 GIA 720 742 764 
677 699 721 743 765 
678 700 722 744 766 
079 701 723 745 767 
680 702 724 746 768 
O8! 703 725 747 769 
682 704 726 748 770 


77| 793 
772 794 
773 795 
774 796 
775 197 
776 798 
777 799 
778 800 
779 RO! 
780 802 
781 803 
782 804 
783 805 
784 BO 
785 807 
786 808 
787 809 
788 810 
789 811 
790 812 
791 813 
792 814 


To get further information on the products advertised in BYTE. fill out the reader service card with your name and address. Then circle 
the appropriate numbers for the advertisers you select from the list Add a 20-cent stamp to the card. then drop it in the mail. Not 
only do you gain information, but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you 
a bigger BYTE. The index is provided as an additional service by the publisher. who assumes no liability for errors or omissions. 
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For a subscription to BYTE. please complete this card. 


Name 
Address 
City 
State... _ Zip 
Card No 


Country 


Expiration date 
Four digits above name—Master Charge only 
Signature CD attO® 


Please allow elght weeks for processing Thank you 
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SUBSCRIPTIONS 
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For a subscription to BYTE. please complete this card. 


Name 

Address 

City 

State__ йір 
Card No 


Country, 


Expiration date 
Four digits above name—Master Charge only 
Signature. Date 


Please allow eight weeks for processing. Thank you. 


USA Canada 

Mexico 

O | year П $21 Û $23 
O 2 years O $38 Г] $42 
O 3 years O $55 Г] $61 


О $53 Europe (air delivery) payment enclose: 
[] $37 Elsewhere (surface mail! payment 
enclosed 
(Air mail rates available upon request) 
Please remit in US funds drawn on a 
US bank. Thank you. 


[ Check enclosed (Bonus: |North American only 
one EXTRA issue—receive [3 issues for th 


price of 12 

о - of 
О Bill me (North America only] 

USA Canada 

Mexico 

[]1 year Г] $21 Г] $23 
П 2 years [] $38 [1 $42 
[]3 years Г] $55 [1 $61 


[1553 Europe (air delivery) payment enclose« 
O $37 Elsewhere (surface mail) payment 
enclosed 

(Air mail rates available upon request) 


Please remit in US funds drawn on a 
US bank. Thank you. 


[J Check enclosed (Bonus: [North American only 
one EXTRA issue—receive 13 issues for thi 


price of 12 
C= O 08 


О Bill me (North America only) 


Ж" ur Dont Miss An Issue! 


[te rash with ^ 

"€ vetuit P Have BYTE 
(pre ree рст. ) delivered to 
ch yo л тщ your door. 


Each month BYTE will bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa- 
tion presented in the pages of BYTE. 


With BYTE you'll always be among 
the first to know about the important 
breakthroughs, worthwhile new 
equipment, and innovative projects 
in the world of computing. 

CHALLENGE US to deliver the 
very best idea in microcomputers 
and advanced technology to you. 
Return the attached card today! 

Subscripe to BYTE—the world's 
leading computer magazine. 
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PO Box 590 
Martinsville, NJ 08836 
USA 
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INTRODUCING PINWRITER 

DOT MATRIX PRINTERS. 
AND A HEAD TO HEAD 
COMPARISON OF WHY 

THEY'RE BETTER. 


Our new multi-mode 
Pinwriter® dot matrix printers 
have a lot in common with 
our Spinwriter? letter-quality 
printers. Designed and manu- 
factured with the same qual- 
ity and reliability that has 
made our Spinwriters the best 
selling letter-quality printers 
to PC users. We also gave 
them many unique capabili- 
ties you won't find on other 
dot matrix printers. Especially 
at such an affordable price. 


More dots, more fonts, more 
versatility. 

One thing that makes Pin- 
writers stand out from other 


Qur exclusive 18-pin print head is m 
than a 9-pin printer, as this unretouched photo shows. 


Sharper 


dot matrix printers is our 
printhead. It has 18 pins. 
Compared to the usual nine. 
It also has true dual-pass 
printing. The result: an amaz- 
ing 240x240 dots per inch. 


The quick brown fox 
The quicker brown fax 


The quickest brown fox: 
Three speeds cover all your printing needs. 
That's why the print is as 
close to letter quality as you 
can get without getting a 


Spinwriter. 
And why 
charts, illustra- 
tions and 
graphics 
look so 
crisp. 


4 
Ps. Ж 


Qur new P2 and P3 dot matrix 

printers give you everything our Spinwriter 
letter-quality printers are famous lor, 
including forms handlers. 


Pinwriters have something 
else no other dot matrix print- 
ers have. Eight operator- 
selectable print styles, plus as 
many as 11 international 
character sets. And an LED 
display to tell you which style 
has been selected. 

What else? Three printing 
speeds. 300, 900 or 1800 
words per minute to handle 
all your printing needs from 
word processing to data 
processing. 

Plus, a variety of forms 
handlers to speed up all your 
paperwork. All made and de- 
signed by NEC. And all easily 
installed and changed by the 
operator. 

For the final word, see your 
NEC dealer. 
Only a demonstration can 


Pinwriter and Spinwriter are registered trademarks of 
NEC Corporation. 


show you how clearly supe- 
rior the Pinwriter is compared 
to other dot matrix printers. 
And how versatile it is. 

For the Pinwriter retailer 
nearest you, call 1-800-343- 
4419. In Massachusetts call 
617-264-8635. 

And find out why more 
and more PC users are saying, 
"NEC and me." 


NEC information a! 

erg inc. 
1474 Mass. Ave. 

i MA 


Circle 231 on inquiry card. 


America's *1 Portable 


Computer Now Cut *200 


Radio Shack's TRS-80 
Model 100 Comes with 
Five Built-In Programs! 


m Personal Word Processor 

u Appointment Scheduler 

m Address/Phone Directory 

m Telephone Auto-Dialer 

а BASIC Programming Language 


Since its introduction, the 
TRS-80 Model 100 has become 
the most highly-acclaimed lap- 
size computer ever. Why? Be- 
cause it's a true portable that 
includes a built-in modem and 
full-size typewriter keyboard. 

And Model 100 works on batter- 
ies or with an optional AC adapter. 


Ready to Use 
Turn on Model 100 and select a 
program listed on the easy-to- 
read display. With the self- 
contained com- 
munication 
program and 
modem, you 
\ can send and 

M receive data by 
phone. Add a 
cassette re- 
corder and use 
ready-to-run 
software, too. 
You can also expand with a print- 
er, disk storage, standard video 
display and bar code reader. 


Available 

Nationwide 

Get your own Model 100 today 
at the Radio Shack Computer 
Center, participating store or 
dealer nearest you. 


8K Model 100| 24K Model 100 


59900 79900 
26-3801 26-3802 


Was $799.00 in Was $999.00 in 
Cat. RSC-11 Cat. RSC-11 


As Low As $35 Per Month As Low As $45 Per Month 
On CitiLine Credit On CitiLine Credit 


Касе snack 


The Technology Store 
A DIVISION OF TANDY CORPORATION 
Prices apply at participating Radio Shack stores and 

dealers. 


Circle 265 on inquiry card. 


